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Examining Bombs by X-Rays 


Perilous Occupation Uses Science to Save Life- 
Experts Work in Underground Rooms 


Not alone as a means of examining the 
interior anatomy of man is the X-ray a life 
saver; it is now employed to show what 
is inside the most dangerous and deadly 
On the continent of Europe the po- 
lice department of all the large cities has 
one or more experts whose hazardous busi- 
ness it is to open and examine the bombs 
which are from time to time sent to mem- 
pers of the royal families and high officials. 


bombs. 


to resemble a book, for instance, and so con- 
structed as to explode when the package 
is opened. These are the most dreaded, for 
it is not easy to hurl a contact bomb with- 
out being seen; and the intended victim 
may as likely as not be elsewhere when the 
clockwork machine is due to explode; but 
the package sent by mail or express will 
do its work weeks and even months after 
it has been closed and delivered. 


Entrance to Underground Chamber 


These infernal machines are of all de- 
scriptions, some being designed to explode 
by any sudden jar, others operated by clock- 
work mechanism which if not interrupted 
Will cause an explosion at a pre-determined 
moment; while still others are inclosed in 
the mosi innocent looking packages made 


The bomb experts are among the highest 
paid members of the force, and their iden- 
tity and work is guarded with great se- 
crecy. When one of them pays the penalty 
with his life the event is often never known 
outside of a few trusted officials of the de- 
partment, 
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Fig. 1—Interior of Infernal Machine containing 
bomb sent by mail to Russian Ambassador. 
Paris, as revealed by the X-ray. Short black 
lines are nails with which the box was made. 
Fig. 2—Photograph of exterior of Box. 


The invention of the X-ray was a boon 
to the bomb expert. By its aid he is abie 
to look into the most cleverly constructed 
infernal machine without even tearing off 
the wrapper inclosing the package. The 
illustrations show the deadly contents of 
two examples. One is a bomb, the other 
an infernal machine. The first will explode 
by sheck, the other upon the opening of 
the lid of the box which was sent by mail. 

The expert’s work is done in a remote, 
carefully guarded place, and within case- 
mates. No one except the guard is allowed 
to approach, and the casemate is deeply im- 
bedded in earth to reduce the damage from 
a possible explosion as much as possible. 
Every time the expert enters to examine 
some new device he has no assurance he 


Fig. 1—Photograph of Concussion Bomb. Fig. 
—X-ray picture of contents. Note large stick 
of Dynamite, large shot, nails and sharp frag- 
ments of iron. Very Deadly. 
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will ever come out alive and whole; he may 
be blown to atoms any moment. It is de 
sirable, however, to open and examine these 
engines of death, because in that way clues 
are often discovered which connect one case 
with another. 

On January 30 a bomb, in a grey paper 
package, was discovered near the residence 
of Prince Troubetzkoi, military attaché of 
the Russian embassy in Paris. The same 
day a similar bomb exploded in the Avenue 


Interior of Underground Work- 
shop Where Bombs Are 
Examined 


de la Republique, and injured several peo- 
ple. The bomb discovered by Prince Trou- 
betzkoi was examined by the authorities, 
who found that it was filled with nails of 
rarious sizes, buckshot, cartridges, and 
fragments of iron. The other bomb, which 
was Similar in construction, hurled its con- 
tents to a distance of thirty yards, 
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WIRELESS MESSAGE PASSES THROUGH 
MANY TEMPERATURES. 


A wireless telegraph message was recently 
sent from Chicago to Key West, Fla. The 
message had to pass through many tem- 
peratures and varied weather conditions in 
the trip from the Lake Michigan locality to 
the Gulf Stream city, but the apparatus 
worked perfectly. 
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All-Steel Cars as Light as Wooden Ones 


The great objection to the all-steel car as so as to form a plate girder along each side 
urged by many builders has been on the — of the car. The cross sills are 6-in, I-beams. 
score of weight. Prominent engineers, how- On these cross sills rests the sheet steel bot 
ever, declared that this objection was only tom, which is of 3-16-in. sheet steel in the 
« temporary one and that in a short time center of the car between the bolsters, and 
an allsteel car would be designed for a  5-16-in. from the bolsters to the ends of the 
-onstruction as light as the old wooden ear. On the interior \4-in 


. stiffening plates 


cars. or braces, which are covered by the backs 
rhe Metropolitan Elevated Railway Com- of the seats, are used. Between posts on 


pany, of Chicago, has recently put into ser- the inside of the car, 


wood furring faced 
vice an all-steel car but little heavier than with steel is placed, 


The roof is of wood, 


Framing of the All-Steel Car 


the wooden ones of the same pattern, that is covered with canvas, as usual in ear 


con- 
18,000 lb. without motors. The sides of this struction. The seat frames are of pressed 
‘ar from the window sills down to the bot- steel. On top of the steel bottom is first a 
tom of the side sills are covered with 4-in. layer of mineral wool and upon this, wood 
steel plate, continuous from end to end of en flooring. The only wood used in the en- 
the car. This plate is riveted to a 6-in. _ tire construction is the flooring, the roof, the 
channel-bar, which forms the side sill at window sills and frames and a few minor 


the bottom, and to an angle iron at the top, details. 


Courtesy of the American Car & Foundry Co. 
All-Steel Car Complete 
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THE ONE-MAN RANGE FINDER. 
The establishment of the correct range 
is one of the important things where any 


fighting is to be done. The old-fashioned 


: 


Fig. l--The Old Way 


way is shown in Fig. 1, where two officers 
are endeavoring to get the range of the sum- 
mit of the distant hill from the bluff above 
the river. By measuring the angles at the 
ends of the base line they will be able to 
caleulate what would otherwise be a very 
difficult range to estimate. 

The new way—the Jap way—for the enter- 
prising Japs have found it out, requires only 
one man, and he can work in safety behind 
a tree if one happens to be handy. The in- 
strument can be used in a horizontal or 


Fig. 2--The New Way 
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vertical position. At each end of the tube 
is an object glass which reflects the view to 
the middle of the tube where there is ay 
eye-piece. The calculation is made in very 
much the same way as by the older method. 

The International Commission awarded 
England $375,000 in settlement of the North 
Sea incident in which the Russian fleet tired 
on English fishing boats. 


BALLOON BEATS FAST BOAT 


The aeronauts Faure (left) and Latham 
(right) ascended in their balloon at a quar 
ter before seven on the evening of Febru- 
ary 11 and the wind being favorable crossed 
the English Channel and landed safely at 


one o'clock the next morning. The ascent 


After the Voyage 


was from the Crystal Palace, London, and 
the landing at St. Denis, Paris. The time 
made beat the fastest boat-train by three- 
quarters of an hour. 
WIRELESS TELEGRAPHY FOR THE POPU- 
LACE. 


In England anyone can go to a telegraph 
office and send a telegram to friends or other 
persons at sea on a transatlantic liner at a 
cost of only 13 cents per word, all telegrams, 
however, to amount to at least $1.60. The 
postoffice recently completed negotiations 
with the Marconi International Marine Com- 
munication Company by which communica- 
tion between all telegraph offices and the 
wireless telegraph stations on the coast was 
established. The patronage will consist 
chiefly of business messages. 
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Building Boats from Paper Patterns 


Easier to Build a Boat Than to Make a Suit of Clothes 


By C. C. Brooks, President Brooks Boat Mfg. Co. 


In the days when your mother made your 


what would she have done without 
the paper pattern? What the paper pattern 
ix to the housewife cutting out a dress or 


varment, the paper boat patterns are to the 


lothes 


inexperienced builder. In fact the average 
young man will now experience much less 
difficulty in constructing a 20-ft. launch than 
in making himself a_ suit From 
printed directions you select certain kinds 
of wood of suitable size, lay the pattern on, 
draw the lines and go ahead with saw and 
chisel. No diffieult calculations, and guess- 
ing at curved lines, with vexatious blun- 
ders and doing it over a second time. 
Economy of time and labor for builders 
of small boats, whether the builder is an 
amateur workman or one regularly engaged 
in the business is gained by the use of the 
paper pattern system. These patterns are 
printed the exact size of piece of 


of clothes. 


every 


timber entering into the construction of a 
boat from the keel pieces and the molds to 
the last streak of planking and all the little 
details required to complete the craft, inside 
and out. 

They are printed for every style of pleas 


ure craft from a canoe to a eruising launch 


and come as a pleasing surprise to those 
who have given up cherished projects of 


building their bouts after considering 
the time and skill required to lay down the 


lines of a proposed craft on the 


own 


shop floor 
and take off from them, by tedious measure 
ments, the shapes of molds ete, 
This fact, the 
question except to one skilled in boat build 
ing and the inexperienced man who under 
takes the job usually either throws it up 
in disgust or comes out with a craft of such 
ugly proportions as to 


planking, 


work is, in nulmost out of 


make it a 


laughing 
But 


stock among his nautical friends 


with 


the paper patterns all the preliminary work 
is done for him. All he has to do is to cut 
out his timber as directed and fit it together 
and he produces duplicates of boats built 
by skillful lines which are 
known to combine beauty, speed and safets 


craftsmen on 


In using the patterns their lines are trans 


ferred to the necessary timber or planking 
by tacking the pattern in place, punching 
awl holes along the lines, close together 
where the curves are sharp and fartber 
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‘METHOD OF CLOSING SEAMS 


MECHANICS. 


METHOD OF BUT TING PLANK 


mouco jour 0 
\ RIBBANDS ] 
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Two Stages of Construction--Motor Launch 


apart where the lines are straight or nearly 
so; the patterns are then removed, nails 
driven lightly into each awl] hole and then 
by bending thin, flexible strips of wood up 
to the nails the lines can be marked out on 
the timber exactly as they appear in the 
pattern. In building a boat the keel, stem 
and stern pieces, which form the backbone 
of the craft, are usually constructed of oak 
and vary in number and shape according to 
whether the craft is of the popular torpedo 
stern design, a variation of the same known 
as the compromise stern, or the older styles 
of transom and fantail sterns. Fig. 1 shows 
the shape of these pieces in a transom stern 


boat and Fig. 2 shows the keel put together, 
molds in place and rib-bands fastened on, 
ready for bending the ribs into place. In 
Fig. 3 is shown a detail of construction 
which the inexperienced builder might leave 
out. This is the use of stop-waters in the 
joints in the keel. These joints are difficult 
to calk in the usual manner, but are made 
water-tight after fastening together by bor- 
ing holes through the joints and driving in 
soft pine plugs freshly covered with white 
lead. 

The matter of steaming and bending ribs 
and planking is often thought to be trouble- 
some but it is really a simple affair. The 


Examples of ‘‘How to Build’ 
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ribs are frequently the only parts of the 
boat which require steaming and a steam 
box can easily be constructed which will 
take its supply of steam from a tea-kettle or 
the necessary pliability can be obtained by 
soaking the timber in hot water. This also 
applies to the planking, when steaming is 
required, as it is only at the ends that steam- 
ing has to be resorted to to secure the 
needed pliability. 

In building rowboats and the smaller 


N. 
M. STEM 
A. KEEL 


sizes of launches there are two methods of 
fastening the planking; clinker or lap seam, 
and carvel, or smooth seam. The former 
is preferable as it gives added strength to 
the boat, but with the heavier planking of 
the larger craft this method cannot be fol- 
lowed. With printed instructions on how 
to proceed, and the use of patterns, almost 
any person, who has any knack in the use 
of tools, can build a serviceable and sightly 
craft from a canoe to a launch. The sutis- 
faction of sailing your own boat, and the 
experience of making it, open up a new and 
intensely pleasurable line of work to the 
thousands who find their best recreation 
in “making something with their hands.” 
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DEAD BLACK STAIN FOR HARD OR SOFT 


WOODS. 


Apply one coat of hot logwood solution 
and allow it to dry, then apply a second 
coat. When the second coat is dry, apply 


DECK SEAM 


**‘Sawed from Patterns” 


a solution of acetate of iron, made by dis- 
solving iron filings in hot vinegar or in 
acetic acid. This has a chemical action on 
the logwood, says the Manual Training 
Magazine, and turns it black. Let it dry 
and finish by rubbing in a little raw linseed 
oil or finish with wax. 


Examples in Bending 
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Woman Makes Iron on the 


Dazzling experiments in the new science 
of alumino-thermics have heen conducted by 
a lady on the English stage recently, says 
the Illustrated London News. This science 
was explained in the March issue of Popu- 
lar Mechanics and the apparatus and prin- 
ciple is just the same as in thermit weld- 
ing. The woman pours thermit (iron ox- 
ide and aluminum powder) and barium su- 
peroxide into her crucible and ignites the 
barium superoxide. A _ blinding incandes- 
cence results and in 30 seconds a lump of 
iron is formed. The temperature of the 
molten mass is very high. The experiments 
in their order are as follows: 
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1. The iron is made in a small crucible 
and falls from it through 12 in. of water 
and burns a hole in an iron plate at the bot- 
tom. Temperature 5,200 degrees Fabr. 

2. Temperature of 5,200 degrees Fahr. 
generated in a hat. 

3. Molten iron from the crucible pierces 
a 2-in. iron plate. 

4. A hole with clean edges bored through 
an iron plate by the molten metal. 

5. Making iron for a horse shoe in 10 


seconds, 
6. An ingot of the iron beaten into : 
horse shoe in a few seconds by the lady 


performer, 


Stace. 
| 
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Rolled Steel Car Wheels 


Latest Process One of Great Importance to Railroads and the 
Public 


stability of the flange of a car wheel. 


““As the mighty oak had its origin in the small acorn, so the great railroad systems of to-day rest upon the 


“Upon this small section of metal, about 1 1-4 inches square, depend the lives of the millions of passen- 
gers andthe value of merchandise of incalculable price. 
modern service hardly realize the vital importance of this piece of metal; but engineers and railroad managers 
do, and they have been directing their best endeavors to this most vital element of railroad equipment.” 


Passengers amid the comforts and luxuries of our 


—Vauclain. 


fhe passenger about to start on a 4,.000- 
mile journey across the United States is at- 
tracted by the ponderous size of the loco- 
motive which is to draw his train, and by 
the luxurious and substantial appearance of 
ihe palace sleeping and dining cars in which 
he is to live for the succeeding five days. 
But not one in a thousand gives a thought 
to the character and strength of the wheels 
which are to carry him through moun- 
across deserts and over. slender 
bridges hundreds of feet above seething tor- 
And yet throughout 11 the long 
journey, from noon to midnight, there is not 
a2 moment of the time the train is in motion 
that a terrible accident is not possible should 
the tiny flange on any one of the hundred 
under the train crack and break. 
The traveler almost never thinks of this, but 
riilroad operators do constantly, and so care- 
ful and far-reaching is the construction and 
inspection of car wheels that this greatest 
possibility of danger is reduced to a 
so seldom occurring as to constitute a really 
marvelous facet. 

In the first days of railway cars the wheels 
were made of wooden spokes and rims cov- 
ered with a thin strap of iron. With heav- 
ier cars and faster trains the cast iron wheel 
came into general use; and a continued in- 
in speed and load resulted in the 
chilled-iron wheel, distinctly American 
product, and the wheel is now in use all over 
the land. The infrequency of accident caused 
by the failure of this wheel is sufficient 
evidence of its excellence. 

The chilled-wheel (only 


tains, 


rents, 


wheels 


eause 


erease 


the flange and 


that portion which comes in contact with 
the rail—the tread of the wheel—is chilled 
and hardened), however, is beginning to be 
taxed to its utmost on account of the big 
50-ton cars which the railroads are now or- 


27% 


Fig. 3.--After the Drop Test 


dering. To safely carry these great loads a 
demand exists for wheels with stronger 
flanges and longer wearing qualities. The 
weak point in the present wheel is the brit 
tleness of the flange, and the tendency of 
the wheel to heat when the brakes are ap 
plied. This has led to the production of a 
rolled-steel car wheel, the entire wheel 
ing rolled from a single piece of steel, 


Fig.1.<-Steel Ingot for Three Wheels 
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In an address before the Franklin Institute 
Samuel M. Vauclain, superintendent of the 
Baldwin Locombdtive Works, describes how 
the new wheel is made. A steel ingot is 
first divided into sections, as shown in A, B, 
C, in Fig. 1. Each section weighs about 700 
pounds. The section is brought to a white 
heat in a furnace, from which at the proper 
moment, it is removed by an almost human 


Fig. 2. Diagram of Rolls 


mechanical device called the “mechanical 
man.” This machine reaches into the fur- 
nace, picks up the section or “blank,” carries 
it to a huge 5,000-ton hydraulic press and 
deposits it there. There it receives the form 
of a car wheel, but on emerging from the 
press is conveyed to the rolls, where it is 
subjected to enormous pressure and_ re- 
volved at a high rate of speed, emerging 
a perfect wheel. When cool the hub is bored 
out and the wheel is ready for the severest 
service. 

In order to determine the strength of the 
rolled steel wheel, some interesting tests 
were made. One test was to support the 
wheel horizontally upon a ring underneath 
the face of the tread and allowing a weight 
of 2,240 Ibs. to fall upon it. It took thirteen 
blows to break a 36-in. wheel, eight of the 
blows being from a height of 30 ft. Another 
wheel was tested in running position, and 
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striking with a weight of 2,240 Ibs., it took 
seventeen blows, nine of them being from 
25 ft., to fracture the wheel from rim to 
hub. Fig. 3 shows the wheel after the test 
just described. 

A solid rolled-steel wheel has a first cost 
of $58.80, with a scrap value of $8.75, a life 
of 350,000 miles, or a cost of $1.43 per 10,000 
miles. 

The chilled-iron wheel has a first cost of 
$19.40 with a scrap value of $5.80, a life of 
80,000 miles, or a cost of $1.70 per 10,000 
miles. 
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PROF. LOEB’S EXPERIMENT. 


Prof. Jaques Loeb, of the Leland Stanford 
University, has performed a wonderful ex- 
periment, the result of several years’ effort 
toward the creation of life. He has not, 
however, as the earlier newspaper accounts 
stated, actually caused a new life. He has 
taken the female eggs of the sea urchin 
and by chemical means fertilized the eggs 
and hatched them. But he has made noth- 
ing complete as yet. Without the eggs he 
could have done nothing. If the eggs even 
had been ground to powder, he could not at 
present have taken that crushed mass and 
hatched out a sea urchin. His experiment 
is intensely interesting; his result quite sur- 
prising; but without the mother sea urchin 
all the mysteries of a wonderful laboratory 
are powerless. In the matter of creation no 
one has as yet successfully improved upon 
the first chapter of Genesis. 


THE ART OF NAIL DRIVING 


Theories are very good in their place, re- 
marked the late F. J. Holloway, but they 
would not teach one how to drive a_ nail. 
Nothing but practice will do that, and even 
practice without thought will not accomplish 
it, says Locomotive Engineering. 

You must have both combined. When you 
drive a nail in a board, what do you do? 
Do you trust to luck that the swinging ham- 
mer above your head shall come down in 
the right place? Do you concentrate your 
thoughts on the hammer circling in the air? 


No. You concentrate your thoughts and 
eyes square on the head of the nail you 


vant to hit, and no matter where your ham 

mer is or what curves it describes in the 
air, if your intense thought is on the spot 
where the blow should fall, there it wil! 
fall. If your thoughts wabble and are un- 
certain you will miss the nail or drive it 
sidewise. 
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HOW HOT WATER CIRCULATES 


Excerpts from address of J. 8. Brennan before the American Society of Heating and Ventilating Engineers at New York 


The first cause of circulation of water in 
a hot water heating system by the force 
of gravity is that the water becomes com- 
pact as it cools off, and it therefore out- 
weighs the warmer and lighter water and 
pushes it to the top of the apparatus. Hot 
water will move only when there is a heav- 
ier and cooler body of water to displace it 
and force it upward by means of its su- 
perior weight. 

The drawing force which propels the 
water in the risers and radiators is propor- 
tional to the difference in the mean tem- 
perature of the ascending and descending 
parts of the apparatus, and does not depend 
upon the actual quantity of water contained 
in those opposing parts of a system with a 
given difference in temperature; it is also 
proportional to the vertical height of the 
cireuit. For example, in a circuit or riser 
50 feet high the motive force would be twice 
as large as in one only 25 feet high. 

The force of the circulation through radi- 


A 


— 


Fig.1. Hot Water Heat 


aters with a given fall of temperature de- 
pends mostly upon the height of the return 
pipe, and is independent of the height of 
the riser pipe. Take for example, in Fig. 1, 
a radiator on the fourth floor, A, or 50 feet 
high, another radiator on the first floor, B 
or 10 feet high, with both feed or riser 
pipes the same height. The circulation 


through the radiator on the fourth floor will 
be about three times as great as through 
the radiator on the first floor, notwithstand- 
ing the fact that the supply columns of both 
radiators are of equal height, because the 
return F is about three times as high as the 
returns E of the radiators on the first floor. 
The temperatures of the pipes C and D are 
nearly the same, consequently the water in 
D simply balances an equal height of pipe C, 
and fails to supply any force for circula- 
tin. The force for circulation in this cir 


Fig.2. Poor Heat 


cuit therefore depends upon the preponder- 
ance of the weight of water in the return 
pipe E over the weight of that below the 
level of the radiator B. 

Fig. 2 is a fair illustration of a 
with the usual style connections. The force 
of the circulation through the radiator de- 
pends upon the height of the return column. 
The return pipe having a strong pull on the 
radiator the current is along the lines in- 
dicated by the arrows, and the water in the 
radiator has but little circulation to it. The 
water rushes through the lower portion 
rapidly and the top of the radiator will be 
nearly cold while the lower part is hot. 
This gives poor heating results, 

Fig. 3 shows an improved connection to 
increase and the circulation in a 
hot water heating system, which 
successfully used by the writer on a great 
many hot water heating systems. The di- 
rection in which the arrows point shows the 
actual current within the radiator. The hot 


radiator 


improve 


has been 
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yater must pass directly to the top, dropping 
to the bottom as it off, returning to 
the return pipe. The circulation is positive 
and by actual tests 6 degrees hotter than 


cools 


Fig. 3. Good Heat 


the circulation the old way, and, further- 
more, the entire surface of the radiator is 
heated. 
FRAZIL ICE. 

Did you ever hear of frazil ice? It is 
better known in Canada than in the United 
States, and forms under conditions quite 
similar to those which produce anchor ice. 
Many people think the two terms mean the 
sume, but Professor Barnes of Magill Uni- 
versity says there is a difference. The To- 
ronto Engineers’ Club defines frazil ice as 
“water at a temperature just ready to freeze, 
but prevented from so doing by motion; 
the action of freezing taking place when the 
degree of motion was lowered.” “This is,” 
Professor Barnes says, “contrary to all the 
known laws of ice formation. Motion is one 
of the essentials to the starting or production 
of the ice crystal of which frazil is but an ex- 
ample, the fineness of the crystal being deter- 
mined by the “degrees of motion.” The whole 
question of the formation of frazil and anchor 
ice hinges on open water conditions, agita- 
tion, admixture and temperature of air, and 
to a certain extent on the clearness of the 
water and sky. The same physical laws 
governing the change from the liquid to the 
solid state, which are known in the labora- 
tory, are operating on a large scale in our 
Canadian water-ways, and everywhere we 
witness the tremendous struggle going on 
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in nature between ice and water. 
such minute temperature conditions as a 
hundredth of a degree determine the im- 
mense formation of ice crystals in places 
too turbulent for surface ice to form, and 
render the effects of the ice disastrous to en- 
gineering works, we certainly witness a 
wonderful spectacle of the delicate poising 
of the forces of nature.” 

Anchor ice gathers in vast quantities 
at the intakes of water works and water 
power plants, and chokes the passage to 
an extent which entirely shuts off the flow 
of the water. In Chicago the water supply 
comes from cribs buried two, three and four 
miles out in the lake. During February and 
early March crews of men were kept work- 
ing night and day removing the anchor ice 
from the intakes. The work is so exposed 
and exhausting that fifteen minutes at a 
time is the limit of endurance. 


When 


DIVER’S INSULATED HELMET FOR ELEC- 
TRIC EELS 


The story of the strength of the shock 
produced by an able-bodied electric eel has 
been taken by many people with a liberal 
degree of allowance. The submarine diver, 
however, who has to work in waters where 
the frisky eel is inclined to be friendly tells 
quite another tale. In proof of the shocking 
story a concern in New York, which makes 
diving suits for the Navy Department, an- 
nounces the completion of an insulated hel- 
met. The Marine Journal says: 

They recently made an insulated helmet 
which was to be used where electric. eels 
were rather numerous, as the electric shock 
which these eels ire able to deliver to a 
diver is strong enough to make him insen- 
sible when it is transmitted to him through 
any exposed metal part of his armor, and 
for this reason it is unsafe to use an appara- 
tus unless perfect insulation can be insured. 
Although this insulating was a very diffi 
cult matter, the experience of this old estab- 
lishment in making divers’ outfits enabled 
them to do it so that the diver could be 
guaranteed perfect immunity from this an- 
noyance, 


PASTE FOR MOUNTING PHOTOS. 


A good mounting paste is made as follows: 
Mix well together 3 oz. dextrine, 14 oz. sugar, 
and 4 oz. water; heat until thoroughly dis- 
solved and let cool. Then add 50 minims 
earbolic acid. A drachm of giycerine may 
be substituted for the sugar with excellent 
results. 
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Telegraphing Direct From London to Persia 


4,000 Miles Over Rivers, Mountains and Deserts 
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Four hundred words per minute by tele- 
graph from Liverpool, Manchester, or Lon- 
don direct to Teheran, Persia, are sent by 
the use of the system spelled in telegraphic 
language, Fig. 1, on a punched paper ribbon. 

It is by this long telegraph line that Lon- 
don keeps in touch with its Government in 
India. Teheran, in Persia, is the terminal 
station of the direct line, the messages from 
there being sent over various lines and ca- 
bles, 

To understand the working of the Wheat- 
stone system, suppose a Clerk in the London 
office receives a message from Teheran. He 
seats himself before an instrument called 
a perforator, which has three keys. The 
number of holes punched by each of these 
keys, one, two and three, are shown in 
Fig. 2. The first rep- 

0O resents a space, the 
OO OO second a dot, and the 
O O third a dash. Using 
these keys the clerk 

Fig. 2. writes the message on 
a paper ribbon which looks, when ready to 
send, like Fig. 1. The ribbon containing 
the message is passed to the sending clerk, 
who, by means of clock-work, feeds it rap- 
idly into the transmitter, a toothed wheel 
catching in the middle line of holes. Pins 
on moving levers drop through the punched 
holes as they come along, making contact 
alternately with the positive and negative 
poles of a battery. A receiving instrument 
has on it an inked disk. As the current 
flows in one direction the disk touches the 
paper and draws a line representing a spzce, 
dot or dash, until a current in the oppo- 
site direction lifts the disk. These currents 
are just what are produced by the contact 
through the punched paper in the trans- 
iitter at the sending station. 

At every relay station a Wheatstone re- 
ceiving apparatus is in circuit, and the clerk 
is able to see how the signals are leaving 
iis station by starting the instrument and 
looking at his slip. If the signals registered 
are imperfect, and the station preceding him 
reports that they left him ‘O. Kk.” he knows 
that if the line is in good electrical 


Fe] 7 N € 
condition, his regulation is at fault. By this 
means there is a check kept upon the work 
during the whole period of transmission, 

One clerk can send messages as fast as 
several can punch them. <A single ribbon 
can be used several times to send the same 
message to different places. So much for 
the system 

The line discussed starts ‘at London, runs 
to the German coast, thence to the Russian 
frontier, thence to Warsaw, and Odessa, 
through the Steppes, Crimea, northeast of 
the Black Sea, through the mountains and 
forests to Tiflis then south over the deserts 
to Persia’s old capital Tabriz, thence to Te- 
heran. 

Great difficulty attended the construction, 
and every year gangs of men are required 
to keep the line clear through the forests. 
Falling trees and flocks of wild geese some- 
times interrupt communication, but the 
greatest trouble is the severe hoar frost, 
called “reifeis.” This collects on the wires, 
sometimes forming a sheet of ice from one 
wire to the other, and when swinging is set 
up by the wind, wires are broken and the 
iron posts bent over. Many remedies have 
been tried with a view to prevent this trou- 
ble. At first the binding wire used to attach 
the wires to the insulators was strengthened, 
but it was found that this caused even great 
er difficulty. It was better that the wires 
should break away from the insulators than 
that the whole line should be destroyed, 
Later a large number of posts was added, 
and it was found that this additional 
strength materially improved matters, al- 
though interruptions still occurred. In Per- 
sia the insulators offer a fine mark for the 
rifles of the wandering tribes, 

This long line is only kept in good order 
by having a series of control stations along 
its entire length from the Russian frontier 
to Teheran; in a country where the line is 
particularly liable to disturbance, these con- 
trol stations are 20 to 25 miles apart, and 
when a fault occurs the controllers of the 
two stations between which the fault is lo 
cated are immediately ordered out to remove 
it. Interruptions are restricted by this means 
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to short intervals unless the line for some 
distance is completely wrecked by “reifeis,” 
and this has occurred on more than one oc- 
‘“asion. 

This line was first worked by the Morse 
system, but so much time was lost in re- 
transmitting the message that the Wheat- 
stone automatic method was tried between 
Teheran and Odessa in 1897. It was so sat- 
isfactory that one after another of the re- 
transmission stations were cut out and the 
new system installed. 


It was not long before relay upparatus 
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was introduced in the London office. Mes- 
sages to and from Manchester and Liverpool 
were then exchanged by those places direct 
with Teheran, a distance of 4,000 miles, with 
11 automatic relay staions. 

Not only has the time of transmission 
been reduced, one may say, almost to a 
minimum, but traffic is not affected nearly 
to the same extent as under the old system 
by short interruptions; messages continue to 
be punched up during these intervals, and 
are put through in large batches at great 
speed as soon as communication is restored. 


MARCONI. 


The above portrait is the latest picture 
of Marconi, who is shortly to be married to 


the Hon. Beatrice O’Brien, a member of an 
aristocratic Irish family which has his- 
tory of 400 years. 

Guglielmo Marconi was born in Bologna, 
April 25th, 1875. He was educated in Leg- 
horn, under Professor Rosa, and, subsequent- 
ly, at the University of Bologna, in which 
city were carried out the first experiments in 
connection with his system of wireless teleg- 
raphy. Marconi’s invention was success- 
fully tested in England between Penarth and 
Weston, and later by the Italian Ministry 
of Marine at Spezia. ‘Wireless telegraphic 
communications were established between 
France and England in 1899; two years later 
he was enabled to transmit signals across 
the Atlantic Ocean from Poldhu, Cornwall, 
to St. John’s Newfoundland. In 1902, Mr. 
Marconi’s system was installed on board the 
Italian crusier Carlo Alberto, and during her 
voyage from England to Russia, he received 
messages from Cornwall and transmitted 
them to the Tsar and the King of Italy at 
Kronstadt. Later on, in December of the 
same year, he was able to announce the es- 
tablishment of his system of wireless teleg- 
raphy between Canada and England. This 
was followed, a few weeks later, by the 
transmission of a message from the Presi- 
dent of the United States to the King of 
England, inaugurating wireless connection 
between Cape Cod and Cornwall. 


TO ACCELERATE SPEED OF SHIPS. 


Prof. Carlo del Lungo, demonstrator in 
physics at the Royal Lycee of Spezzia, has 
invented and patented, both in Italy and in 
England, a device for pneumatically lubri- 
eating the hulls of ships. Professor Lungo, 
it is stated, pumps air into the water sur- 
rounding ships, thereby diminishing the 
density of the water, and it is held that the 
effect of pumped air is analogous to the lu- 
brication of machinery by oil. 
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Longest Tunnel in the World Completed 


Ten Thousand 


The boring of the Simplon tunnel, the 
vreatest tunnel engineering feat of the age, 
was completed on February 24, when the 
two gangs of workmen, Swiss and Italian, 
who had been working towards each other 
for a period of six and one-half years, joined 
hands through the small gap which assured 
the ultimate success of the enterprise. 

The Simplon tunnel is 124% miles long, 
the longest of the four tunnels now piercing 
the Alps and, in proportion to its length, 


was constructed in less time than either 
of the others. The tunnel extends from 


brigue, Switzerland, to Iselle, Italy, and its 
purpose is to enable the Jura-Simplon rail- 
way from Geneva up the Rhone valley to 


counect with the Italian road from Milan 
at Iselle, and so afford all-rail route 


from Geneva to Milan, and also shorten the 
distance from Milan to Calais. The com- 
mercial advantage thus afforded Switzer- 
land, Germany and Italy is obvious. France, 
will be benefited. When the St. Goth- 
ard tunnel was opened she lost much of the 
international traffic that had theretofore 
pissed over her railways. The Simplon tun- 
nel will restore a portion of this to her. 
Work on the Simplon tunnel started simul- 
taneously from the Swiss and Italian sides in 
August of 1898, 10,000 Italian workmen in all 
being employed, 4,000 at Brigue, Switzerland, 
and 6,000 at Iselle, Italy. The men were not 
all employed at the same time, however, but 
the work was kept up night and day by 8- 
hour shifts. The tunnel consists of two dis- 
tinct bores, 56 feet apart, center to center. 
At the middle, for a space of 420 yards, the 
two become one tunnel to make room for 
sidings and cross-over tracks. The 


Too, 


two 


tunnels are connected by transverse galler- 
les every 650 feet. 


At first only the eastern 


Laborers Worked Night and Day--Care of 
Workmen--International Bearing 


tunnel will be used for a 


track 
railway, the smaller or auxiliary tunnel act- 
ing as a ventilating shaft, until such time as 
the receipts of the first tunnel shall be suffi 
cient to warrant its enlargement to the nor 


single 


mal section for a single track. The main 
tunnel is 19 feet wide and 19.3 feet high, 
the auxiliary tunnel is 6.5 feet wide and 10 
feet high. This construction has 
been of great advantage. The auxiliary 
bore was always kept ahead of the main 
gallery, and tracks were laid in the trans 
verse galleries that material from the 
forward headings could be removed without 
passing the men behind, The altitude is low- 
er than in any other Alpine tunnel, being 
only 2,310 feet above sea level. This is the 


mode of 


SO 


Swiss Emtrance and Tunnel Ma-« 
chine Shops 
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reason for the greater length 
which the engineers decided 
was preferable to so great a 


Hot Spring 


gradient, which has been a drawback in the 
other tunnels, 

From the first, the construction work 
proceeded against many and unexpected ob- 
stacles. The high temperatures of the rock, 
at times as high as 130 degrees F., was a con- 
stant menace to the health of the laborers; 
on the Italian side numerous streams of 
water were tapped, most of these were 
small, but again the water would be of 
considerable volume and flood the workings. 
Hot springs, some discharging 750 gallons 
per minute, were continually breaking in, 
and it was necessary to work around them. 
The tool which most facilitated the work 
is known as the Brandt drill. This drill is 
3 inches in diameter and rotates slowly, 
being kept at its work by hydraulic pres- 
sure of 1,500 pounds to the square inch, or 
10 tons on the cutting of the drill. 
The waste water is discharged along the 
axis of the drill, keeping the tool cool and 
washing out the rock cut away. By means 
of this drill the galleries on the Swiss side 
were advanced 20 feet or more daily. 

At each end of the tunnel a permanent 
ventilating plant, consisting of two 200-hp. 
turbines running at 400 revolutions per 
minute and drivng two huge fans 12.3 feet 
in diameter, are installed. These plants at 
either end supply 2 maximum of 106,000 
cubic feet of air per minute at a pressure of 
10 inches of water per minute. The tunnel 
portals are by sail cloth curtains 
operated by electric motors. The fans may 
be used to draw out gases as well as for 
forcing fresh air into the tunnel. 

During construction there have been few- 
er accidents to laborers than in any other 
of the great tunnels. The St. Gothard tun- 
nel dealt death to 400 laborers, who were 
attacked by miner’s worms and breathed 


faces 


closed 
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death from the pestilentia! at- 
mosphere. At the Simplon, 
large dressing halls are pro- 


= 


The Deluge 


vided at either entrance, and the temperature 
is the same as within the tunnels. The men 
pass in through boarded platforms and re- 
main for a half hour until they are gradual- 
ly cooled off. The great danger is the lia- 
bility of contracting pneumonia by sudden 
changes of temperature. In these dressing 
halls there are baths, hot and cold douches, 
and usually the work garments are laid 
aside there and fresh raiment donned. 

The lodgings provided for workmen are 
perfectly sanitary, the food is of the very 


best in quality and the cost is nominal. 
There are also well equipped hospitals. 
Within the tunnel the tracks are laid on 


one side to afford room for pedestrians and 
the trains are run by schedule and pro- 
tected by signals. Thus has the loss of life 
been minimized. The men were provided 
with 58,000 cubic feet of air per minute. 

The cost of the great tunnel complete will 
approximate $15,054,000. 


ELEVATORS FOR STEAMSHIP ENGINEERS. 


The steamship engineer carries great re- 
sponsibility, and so much depends on him 
that any device that will facilitate his move- 
ments about the ship or aid him in his work 
is well worth installing. The American Ship- 


builder suggests the need of elevators for 
the personal convenience of engineers’ in 


descending or ascending the 30 or 40 feet 
to and from the engine room. The means of 
descent is ordinarily a slippery iron stair 
case where a firm grip, steady nerves and 
a sure foot are required to make it in safety. 
The ascent exhausts any man to a degree. 
The elevator would cost little as there is 
always plenty of steam or electricity at hand 
and plenty of room to spare. No elevator 
boy would be required as any engineer could 
operate the elevator himself. 
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ELECTRIC COAL SHOVEL. 


The filling of the retorts for making coal 
eas is hard and unhealthy work. The re- 
moval of the coke is even more so, for in 
addition to the heat there are deadly gases 
escaping which fill the lungs ef the work- 
ers. 

Electricity and mechanics have joined in 
providing a remedy. By means of a most 
ingenious machine one man now does the 
work of twenty. A trolley car line is con- 
structed to run in front of and close to the 
retorts. When a retort is ready to fill the 


FIRE ENGINE THAT DOES THINGS. 


Remarkable English Machine Which Propels It- 
self, Pumps Air end Water, Makes Elec- 
tric Light and Has a Telephone’ 


The most wonderful and cosmopolitan fire 
engine in the world has recently been put 
in service in Manchester, England. In the 
first place horses are discarded, and by a 
new and simple system of gearing the 
steamer propels itself at a higher rate of 
speed than previously attained by any self- 


Filling Retorts with the Electric Shovel 


car is moved into position and the operator 
pulls a lever. Instantly a stream of coal is 
shot into the oven depositing at the farther 
end, which is usually 20 feet from the door. 
\s the retort fills the lever is moved, reduc 
ing the velocity with which the coal is 
thrown and thus depositing it nearer and 
nearer the front until the oven is filled. 

The operation has required just 10 seconds, 
during which 900 Ibs. of coal has been uni 
formly distributed. One 12-hp. and one 138- 
hp. motor have done the work. The door 
is then closed and sealed, and the nozzle of 
the distributing tube is raised, lowered or 
moved along to the next oven, as the case 
may be. All the operations of the charging 
car are controlled by one man using three 
levers, 


propeller. Fire engines that run with their 
own power are not unusual, but this ma 
chine is a real power plant. An air pump 
is connected by gearing with the crank shaft 
of the engine, which furnishes air through 
a flexible metallic hose to firemen working 
in dense smoke, or placed where they are 
subject to gas or fumes of acids or other 
chemicals) This flexible hose is connected 
with a protective helmet worn by the fire 
man, which is made of heavy leather, ex 
tending down over the shoulders and sup 
plied with an opening for the eyes and part 
of the face. The air enters at the back of 
the helmet and flows around the face, pass 
ing out of this opening, keeping the eves and 
nose free from smoke. The helmet contains 
a telephone receiver and transmitter whereby 
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communication can be maintained with 
the officer at the fire engine, and by means 
of a switchboard, if necessary, with a chief 
official. The engine has a small dynamo, 
located over the front wheels, and connected 
with the fly-wheel by means of a belt. This 
furnishes a current for eight 32-candle 
power incandescent lamps through a flexible 
‘able, so that, provided with a hand lamp, a 
fireman can penetrate dark and smoky apart- 
ments, where it is necessary often to cut off 
gas or oil supply. The entire equipment, in- 
cluding the protective helmets for the fire- 
men, is stowed in the forward part of the 
fire engine, which is of the usual English 
pattern, and adds comparatively little to its 
weight. 


DINING CARS ON TROLLEY ROADS. 


Cooking Done in an Electric Kitchen 


What is said to be the first regular dining 
car service on trolley roads is now in opera- 
tion on the interurban line from Dayton, 
O., to Indianapolis. The trains are known 
as the inter-state limited. The kitchen is 
equipped with all the latest electric cooking 
utensils, and when the cook builds a fire in 
his stove he turns a button instead of split- 
ting kindling. 


Trolley Dining Car 


The Street Railway Journal says the time 
table is arranged so that people will take 
advantage of the buffet service and to make 
close connections with limited cars on other 
roads. The cars stop only at stations in the 
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larger towns, and a passenger is required to 
purchase a seat check before entering the 
car. Sales of seats are telephoned ahead 
and seats are reserved, and sales never ex- 
ceed the seating capacity of the car. The 
interurban lines have a more direct route 
between the terminals than the competing 
steam lines, and the running time is nearly 
as good. Including the excess of 50 cents 
for the through run, or 25 cents between 
points on any one or two roads, the fare 
is considerably cheaper. The buffet service 
is claimed to be the first in regular service 
on an interurban road. The menu follows 
closely that used on regular Pullman buffet 
cars, and the prices are very reasonable. 


> 


WARMING BOOTH FOR FIREMEN. 


The men in city fire departments are great 
sufferers from cold each winter. The more 
severe the weather the larger the number of 
fires. A newspaper man in Pennslvania has 
devised a portable warming booth which 
consists of a collapsible frame of iron pipe 
over which a canvas cover is drawn. Steam 
from the fire engine is passed through the 
pipe frame warming the booth which will 
accommodate three men standing at a time. 


SUPPLIES CAPTURED AT PORT ARTHUR. 


The Japan Times, Tokio, February 11th, 
gives a list of supplies which were found in 
Port Arthur, and which became the property 
of the Japanese with the surrender. Shells, 
82,670; rifle cartridges, 2,266,800; powder, 30 
tons. The amount of the food supplies will 
cause surprise, and included 1,422,000 Ibs. of 
flour; 4,400 Ibs. of barley; 176,000 lbs. of 
crushed wheat, 2,970 Ibs. of rice; 30,800 Ibs. 
of mealie meal or maize; 132,000 Ibs. of bis- 
cuit; 77,000 Ibs. of corned beef, 770,000 Ibs 
of salt; 44,000 Ibs. of sugar; 1,375,000 Ibs. of 
beans; 1,900 horses in fine condition, and 
50,000 roubles in cash. In the naval depot 
were 500 tons of biscuits; 250 tons of new 
flour—brought one month before by the “King 
Arthur’”—400 tons of flour of earlier import; 
40 tons of sugar; two tons of butter; some 
barrels of salt beef; 75,000 tons of Cardiff 
coal, 15,000 tons of briquette coal; and 55,000 
tons of Japanese coal. There was an almost 
inexhaustible store of vodka, beer, cham- 
pagne and other wines—‘“too great a store,” 
was the significant comment of a Russian 
admiral. Tobacco, cigars and cigarettes were 
in abundance. No private stores were com- 
mandeered, 
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CART FOR STEERING GEAR 


| 


an ALLE 


a 


Steering Disabled Auto with Sulky Shafts 


When he ran into a fence at the bottom of 
a long hill, and smashed both front wheels 
and the steering gear, a man in Salina, Kan- 
sus, made a valuable discovery. He _ bor- 
rowed a two-wheeled cart of a near-by farm- 
er. Then, says the Automobile Review, tuk- 
ing two long hedge poles he ran them over 


Gun Cameve. Ph 


Kodak fiends love to tell of a “good shot,” 
but here is a real genuine “shooter.” The 
device was made specially to order and as 
shown in the illustration consists of a cam- 
era carried on a gun barrel. The apparatus 
was made for the special purpose of photo- 
graphing tarpon when leaping in the air 


otographs Tarpon 


the rear axle and under the front axle and 
then over the axle of the cart. This raised 
the front of the machine off the ground and 
he had the shafts of the cart to guide with. 
The progress he made ws not quite so fast 
as he had been making, but he got home all 
right. The farmer had a ride to town. 


and the March number of Outing, from which 
the illustration is taken, contains several re- 
markable pictures taken with this camera. 
The gun arrangement permits instant and 
accurate sight; a touch of the trigger and 
the picture is taken. The barrel is sighted 
as in firing a shot gun. 


Gun Camera for Photographing Moving Birds and Fish 
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EVERLASTING STEEL BURIAL CASKETS. 


Steel burial caskets are now made which 
are absolutely air and water tight, and 
which are practically indestructible from the 
alements to which they are exposed. The 


Removing from Galwanizing Kettle 


method of construction is simple but in- 
volves the use of enormously heavy ma- 
chinery. 

A sheet of heavy steel is placed in a pon- 
derous press 16 ft. long and which weighs 
40 tons. Here the metal is subjected to a 
hydraulic pressure of 100 tons. When it 
has been shaped the casket is submerged 
in a great kettle holding 30 tons of molten 
metal, where it is galvanized. After gal- 
vanizing the finishing work consists in pro 
ducing the effect of natural oak, white en- 
amel or whatever tint or finish is desired. 


The 40-Ton Press 
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The steel case is intended to contain the 
wooden casket, and is made in sizes from 38 
in, long, weighing 48 lbs., up to 89 in., weigh- 
ing 195 Ibs. 

A railroad in Georgia is painting all its 
locomotives and tenders a brilliant red. As 
red is the universal danger signal it will be 
particularly unsafe to be run over by one 
of these “ruby rushers.” 


PNEUMATIC TIRES IN 1845. 


Pneumatic tires are by no means the mod- 
ern invention we would suppose. At the 
recent motor car show in London there was 


first 
illustration gives an excellent 
idea of its appearance and construction. 


displayed the 
made. The 


pneumatic tire ever 


WHAT DOES THE EARTH WEIGH? 


The scientists are doing great things out 
in California. While Prof. Loeb is hatching 
out fatherless sea urchins another has fin- 
ished weighing the earth. He says: 

Under standard gravity a cubic foot of 
earth weighs about five and a half times as 


much as a cubic foot of water. A cubic 
mile of earth then weighs 25,649,300,000 
tons. The volume of the earth is 259,880,- 


000,000 cubic miles. The weight of the world 
without its atmosphere is 6,666,250,000,000,- 
000,000,000 tons. If we add to this the 
weight of the atmosphere given above we 
get a grand total—6,666,255,819,600,000,000,- 
000 tons.” 

No wonder 
ered! 


Atlas became round-should- 
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Ordered to the Scrap Heap 


The illustrations show a few types of war vessels of which England 


has ordered several score to the scrap pile. 


All these boats will be 


replaced by the most modern naval engines of war obtainable, and 
$200,000,000 a year will be spent in improving her navy. 


MODERN MACHINERY AT THE VATICAN. 

The Vatican at Rome, rich in antiquities, 
is soon to receive a number of innovations 
in the way of modern machinery. The Pope 
has ordered that the Vatican observatory be 
equipped with wireless telegraphy, two lino- 
type machines be installed in the Vatican 
and a huge dynamo in the Church of St. 
Peter’s for illuminating that magnificent 
structure. There is also some talk of in- 
stalling an electric elevator for 
visitors to the dome of the church. Besides 
these, Pius X has ordered two of the latest 
type automobiles for personal use in the 
Vatican gardens. 


earrying 


A new Atlantic cable will be laid during 
the coming summer. The cable will be of 
high speed and the latest improved type. 


ASSEMBLING MACHINERY BY PHONE. 


Machinery experts can locate many trou- 
bles in a machine by the unnatural sound it 
makes. Recently a Canadian firm had some 
dificulty with a machine of Boston manu- 
facture which they had tried to install them- 
selves. Finally, in despair they called up the 
firm over the ‘phone and were di 
rected to run their telephone wires into the 
room where the machine that an 
expert, who was at hand, could determine 
by the noise it made what was the trouble 
The expert directed the Canadian people just 
where the receiver of 


Boston 


wis so 


the telephone should 
be placed and in a few seconds more he had 
told them what was the trouble, and how to 


remedy it. The change occupied but a few 


moments and in a short time everything was 
running smoothly. 
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Modern Methods in Tea Manufacture 


Germs From Coolies’ Feet Are No Longer Distilled in the Beverage-. 
110 Pound Chest Packed in Two Minutes 


The manufacture of tea in the Orient, 
once carried on by the hand and foot labor 
of coolies, has undergone remarkable 
changes in the past few years by the intro- 
duction of western methods and machinery 
which have reduced the time and labor re- 
quired in tea manufacture to a minimum. 

The machinery is operated by native la- 
borers and the bustling scene on a large, 


Fig. 1—Rolling Machine 


well-equipped tea estate in India or Japan is 
unusual in the extreme for a country where 
the climate naturally induces languor and 
the desire of ease. 

The leaves of the tea-plant, plucked by 
native laborers and in a crisp and brittle 
condition are brought to the factory in 
baskets. Here they are carefully weighed 
and then spread out on shelves or racks in 
what are called withering lofts. These 
buildings are about 175 ft. long, 35 ft. wide 
and have six or eight lofts where the tea is 
spread. The sides of the loft are open; the 
floors are of timber. In the withering lofts 
the tea is reduced to a limp state, the vol- 
ume of air in the loft being controlled by 
fans which direct the current over the 
spread leaf. This withering is accomplished, 
no matter what the climatic condition, in 
from 12 to 16 hours. Without the fans, it 
would require from 48 to 60 hours, or even 
longer, says Page’s Weekly. 

When the leaf is limp enough to take a 
twist without breaking, it is removed to a 
rolling machine (Fig. 1), where its cells are 
broken up before the fermenting process. 
The rolling machine consists of a hopper in 


which are fitted “ploughs,” and is mounted 
on a table. It has a capacity for from 300 
Ib, to 350 lb. of withered leaf. By a 
movement of the table a strong lateral pres- 
sure is exerted and causes a boiling motion 
in the center of the mass of leaf and so 
gives it an equal and well-twisted rolling, 
also keeping it cool throughout. 

From the rolling machine the wet roll is 
passed through a rotary seive which breaks 
up any compacted masses of leaf and sepa- 
rates the finer tea from the coarser, so that 
the different classes may be fermented sep- 
arately. The finest qualities ferment fast- 
est and are dried off as soon as sufficiently 
fermented. 

One of the most important processes of 
the whole manufacture is the drying of the 
leaf after fermentation. Two types of dry- 
ing machines of from 40 to 350 Ibs. capacity 
are manufactured for this purpose. What is 
known as the “downdraft” drying machine 
is shown in Fig. 2. The wet roll is spread 
on trays which are inserted in the drying 
chamber through the bottom trap port and 
which, as the drying progresses, are gradu- 
ally raised by a system of levers until they 
are opposite the top tray port, when they are 
withdrawn, the tea being fully dried. The 
hot air for drying is produced in the stove 
and drawn down through the trays by 
means of a centrifugal fan. <A coolie oper- 
ates the apparatus. 

The other type of drying machine, shown 
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FIG. 4. TEA SORTING MACHINE. 


in Fig. 3, is called the “updraft,” and works 
with a self-acting upward current of heated 
air which passes through the tiers of trays 
in the drying-chamber where the leaf is 
spread. The air passes either into the fac- 
tory or into the chimney, as desired. The 
capacity is for 350 Ib. of fully dried tea per 
hour and the operation requires but one 
attendant, for the dried tea is discharged 
automatically at the close of the process. 
Any kind of fuel is used in the stoves with 
the driers, from wood to oil fuel. 

The last process is the sorting, grading 
and packing of the tea. <A sorting and grad- 
ing machine is shown in Fig. 4 and a pack- 
ing machine in Fig. 5. Of old the packing 
was effected by coolies trampling the tea 
into chutes with their bare feet. In using 
the packing machine, the chests are clamped 
in a vibrating table, which makes about 
2,000 vibrations per minute, and so causes 
all the particles of tea to settle down closely 
in the chest. A 110-Ib. chest of tea is packed 
in this manner in about two minutes 


FIG. S. 


TEA PACKER 


INSTALLING GASOLINE ENGINE IN 
SMALL BOAT. 


A reader requests instructions for prop- 
erly installing a gasoline engine in a small 
boat. Inasmuch as there is quite a differ- 
ence in the construction of the many ex- 
cellent gasoline marine engines it is imprac- 
tical to give details which will answer in 
each case: what would be advisable in one 
might be very undesirable in others. The 
better way is, having made your selection 
of the engine, to follow the directions which 
each engine builder furnishes with his ma- 


chine. These instructions are usually very 
explicit. 
The general rule, however, calls for an- 


choring the engine securely and setting it 
as low in the boat as possible. The engine 
should receive sufficient pitch of course to 
bring the screw propeller well under water, 
although the stern will naturally draw 
down into the water somewhat when the en- 
gine is running. 
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THE OIL COMBAT IN KANSAS. 


The controversy between the people of 
Kansas and the Standard Oil grew out of the 
sudden advance in freight rates on crude oil 
for which the Standard is blamed. Crude oil 
which was selling at $1.38 per barrel was 
thus reduced to 70 cents per barrel. The 
Standard was practically the only pur- 
chaser. Hundreds of wells had been sunk 
owing to the attractive price. When the pro- 
ducers rebelled, the Standard retaliated by 


**How Careless’”’ 


refusing to buy at any price. Complaint 
was also made that the Standard was charg- 
ing the public 20 cents a gallon for refined 
oil, or $10.50 per barrel, whereas the oil 
plus the cost of refining is claimed not to 
exceed $2 per barrel. 

The legislature then passed a bill entitled 
“A Bill to Provide Labor for Convicts,” un- 
der which money was appropriated for the 
erection of oil refineries owned, controlled 
and operated by the state. The constitution- 
ality of the bill has been questioned; the 
courts will probably have to decide that 
point. The purpose of the state refineries is 
to afford an equalizing influence which will 
remove the present condition of monopoly. 
Some other states desiring to make an ex- 
pression of sentiment have voted loans to 
Kansas to aid in the work and several other 
oil states are agitating the question of state 
refineries. 

The Kansas legislature deny that the act 
is socialistic in spirit; but merely done for 
self preservation. The cartoon entitled 
“How Careless” is from the Chicago Chron- 
icle and shows the housewife “Kansas” 
lighting a fire in the stove with paper “So- 
cialism” and pouring “State Oil” on the 
flames. 
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-PORTABLE AIR-COMPRESSING OUTFIT. 


Portable power plants are increasing both 
in number and favor as for many jobs noth- 
ing could be of greater convenience. Last 
month we described a portable electric pow- 
er plant complete in itself, while this month 
it is a portable air compressor outfit, which 
may be carried from one location to another 
and used for the operation of drills, chipping 
and riveting tools, sand-blasting and simi- 
lar purposes. 

The outfit is entirely self-contained, as the 
boiler, compressed air receiver, air compress- 
or, and circulating pump for cooling the air- 
cylinder jackets are all mounted on one 
truck. For riveting hammers the compressor 
is proportioned to deliver air at about 100 
pounds pressure per square inch, while for 
sand blasting and stone tools, air is sup- 
plied at 70 pounds pressure. The receiver 
permits the storing of air so that a much 
larger number of tools may be operated than 
otherwise, since it is only occasionally that 
all tools are in operation at the same time. 
The pressure of the air is maintained by a 
pressure governor, while the compressor is 
prohibited frem running away, in case of a 


Portable Air Compressor Outfit 


break on the air line, by a fly-ball speed 
governor, the two governors being so com- 
bined that they operate upon a common 
throttle valve. The compressor engine ex- 
hausts into the stack, thus increasing the 
draught. The air compressor cylinder walls 
are jacketed and are supplied with cooling 
water by a small duplex pump. 
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Four-Cylinder Balanced Compound Locomo- 
tives. 


The first locomotive of the four-cylinder 
balanced compound, ten-wheel type was 
built in January, 1902, for the Plant System 
of Railroads, as the 20,000th built by the 
Baldwin Locomotive 
Works, after seventy 
years of operation. 
Since then the im- 
provements have 
been numereus and 
our illustrations 
show the construe- 
tion and arrange- 
ment of the cylin- 
ders of simple 
coimpound locomo- 
tive of large size. 

compound en- 
gine is one in which 
the same steam is 
made to do work in 
more than one cylin- 
der. In large marine 
engines the “expan- 
sion” is eurried 
through three or 
four cylinders. Such 
engines are called 


triple expansion or 
quadruple expansion. 
The high pressure 
eylinder, or the one 
which first receives 
the steam from the 


boiler is the smaller, Fig. 


and each successive expansion cylinder 
is larger than the one from which it 
receives its steam In locomotive work 
the “simple compound” type is used, consist 
ing of one high pressure and one low pres- 
sure cylinder on each side. The main feat- 
ures of the engine on which the compound 
described is installed are as follows: Total 


Fig. 3. Valve Bushing 


weight of engine, 176,510 pounds; tender, 
109,490 pounds; tank capacity, 7,000 gallons; 
working pressure of boiler, 200 pounds; 


fuel, soft coal; total heating surface, 2,792 


2. Piston Type Valve 


square feet, covering 341 15-foot 2-inch steel 
fire-tubes, and including 128 square feet in 
fire-box: grate area, 27 square feet; weight 
on driving wheels, 127,010 pounds. 

The low-pressure cylinders are placed out- 
side the engine frames, and connected to 
the driving wheels by crank pins, while at 
the same level inside are the high pressure 
eyvlinders with a crank-driving, axle connec- 
tion. 

The cylinder saddle, Fig. 1, is cast in tw 
parts, then bolted together. Each part has 
a high and low pressure cylinder with steam 
admission controlled by one valve. The 
Stephenson valve motion is used as in single 
eylinder engines, and the piston type valve, 
Fig. 2, slides in a bushing, Fig. 3, forced into 
the cylinder saddle. Only one reverse lever 
in the cab is required. 

Fig. 4 shows steam entering the H. P, 
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cylinder at the crank end, and the 
exhaust at the other port passing 
to the valve cavity which acts as 
a receiver, while the valve edges 
coutrol the admission to the L, P 
Low pressure exhaust 
passes under the front and back 
cavities in the valve. The start 
ing valve connects the two live 
steam ports of the H. P. cylinder 
to allow the steam to pass over 
the piston. 

The moving parts of the H. P. 
eylinder are going in one direction 
while those of the L. P. cylinder 
move in the opposite direction. 
Similar speed and weight of parts 
in each keep a balance. Two pis- 
tons on each side of the locomo- 
tive, traveling in opposite direc- 
tions, make strains equal and pre- 
vent “nosing.” 

One illustration shows the dam- 
age done to rails by an ordinary 
Atlantic type unbalanced locomo- 
tive running 80 miles an hour over 
swampy land. A more compact 
foundation prevented the inner rail 
from looking like the outer one. 

Totalling the advantages of a 
balanced compound locomotive over 
simple engines, we have: a= savy- 
ing in coal and water of 20 to 25 
per cent per indicated horsepow- 
er; less steam used, hence higher 


Rail Depression Cnpess by Imperfectly Balanced 


POPULAR MECHANICS. 


STARTING VALVE 


LOW PRESSURE CYLINDER 


motive 


Steam Distribution in Balanced 
Compound Cylinders 


boiler effi- 
ciency; lighter 
stack exhaust 
with more 
complete, 
slower com- 
bustion; high- 
er boiler pres- 
sure and dry- 
er steam; 
greater range 
of expansion, 
divided be- 
tween the two 
eylinders; 
higher temper- 
ature of cylin- 
ders and con- 
sequent less 
evylinder  con- 
den sation; 
cost of repair 
same as in 
simple en- 
gines, 
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Hatching Fish by Millions 


How Uncle Sam Transports and Distributes Fish Eggs and Fish by Land 
and Sea--Reasons for Fish Culture--Government Hatcheries. 


In no other country is fish-culture con- 
ducted on so scientific a basis as in the 
United States. The first hatchery in this 
country was established at Caledonia, N. Y., 
in 1868, and as early as 1883, Prof. Huxley, 
at the International Fish Conference held in 
London, said that no nation comprehended 
dealing with fish so scientifically as we. 
Every year milliens of fish are hatched at 


in a thousand of these eggs would be 
hatched. Many decay, thousands are not 
vitalized, some are covered with sediment 
and die from suffocation and great numbers 
are devoured, for all fish are fond of spawn. 
But even should the eggs lodge in a favor- 
able place, as just where a spring bubbles 
up and they are continually agitated by the 
waters, the first few days of each tiny crea- 


U.S. Fish Commission Car No. 3, Showing Shipping Tanks. 


sur government hatcheries and the young 
fish distributed all over the country, to our 
lakes and rivers. Not only that, but millions 
are sent abroad, to every part of the globe. 
and the care of fish and eggs in. transport 
is so well understood that they are sent 
thousands of miles without material loss. 
To appreciate the full value of this work. 
one must know something of the conditions 
surrounding eggs and young fish hatched in 
the natural place and way. Fish are ex- 
tremely prolific and the number of eggs left 
in a stream would mount into many mil- 
lions. Salmon produce 1,000 eggs to each 
pound of weight, shad 50,000 in all, herring 
25,000, trout from 200 to 3.000, according to 
weight and size. Left alone perhaps one 


ture’s life is fraught with peril. Nature has 
provided him with a nursing bottle larger 
than himself, which, while it nourishes him, 
is a great encumbrance and makes him un- 
able to protect himself and the chances are 
that he will be devoured by the larger fry 
before he has had time to absorb the yolk 
sac. In the spring this yolk sac is absorbed 
in a few days, but in the fall it takes from 
30 to 40 days. This is due to difference in 
temperature of the water. 

When the eggs are collected and hatched 
under artificial conditions much of this loss 
is prevented, ofttimes for millions of eggs 
the loss being no more than two per cent 
Government hatcheries are situated all over 
the country. Different species sometimes 
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require different treatment, but a hatchery 
usually includes the same apparatus. The 
Speartish station in South Dakota, for in 
stance, is a frame building 32x62 ft., heated 
by steam, and including an office, reception 
room, boiler room and two bedrooms above 
for use of attendants. The hatching ap- 
uaratus comprises 32 troughs 13 ft. long by 
12% in. wide. These are fitted with shallow 
trays for the eggs and are capable of han- 
dling 1,000,000 eggs. Water supply is 
brought by gravity from springs. There 
are also twelve rearing ponds 100 ft. by 8 
ft.; three spawning ponds 120 ft. by 20 ft. 
and two spawning ponds 84 ft. by 20 ft. 
all 3 ft. deep: three stock ponds aggregate 
15.900 sq. ft. and there is an ice house 20 
ft. by 14 ft. This is a typical hatchery, 
though many are on a larger scale and have 
more accessories, 

The salmon hatcheries on some of our 
western rivers represent one of our great 
industries. Retaining racks, 190 ft. long and 
resting on six piers 28 ft. apart made by 
bolting timbers together in the form of a 
triangle with the leng angle upstream and 
the spaces filled with stone, are used. These 
have a number of traps which allow the 
fish to pass upstream but not return. The 
fish are dipped from the trap with soft net 
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bags and assorted according to sex and con- 
dition. They are placed in wooden pens 
12 ft. by 4 ft. and having grated sides and 
floors. They are then taken to the spawn- 
house where the eggs are stripped into tin 
pans, washed and vitalized and placed on 
shelves to stay until they can be taken to 
the hatchery. Each fish after undergoing 
this operation is weighed and measured and 
any unusual fact about it is recorded also. 
Buckets with capacity for about 50,000 eggs 
are used for carrying the eggs to the hatch- 
ery and they are carried with extreme care. 
At the hatchery the eggs are measured into 
shallow baskets by dippers holding 1,800 
each. The water in the troughs is kept in 
circulation and the eggs are picked over 
every other day. The fifth day they are 
left until they can be handled. At a temper 
ature of 50 deg. F. this will be about 15 
days. When the eye spots appear the eggs 
are packed in shipping cases, with layers of 
earefully prepared moss, free from all in 
sects and fungi, for transportation. 

The great quantities of white fish eggs and 
shad eggs to be handled made some device 
for hatching on a larger scale imperative 
for these species. Consequently automatic 
hatching jars were introduced for the pur- 
pose. These are cylindrical glass vessels of 


Hatching Shad and White Fish on a Large Scale, 
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Hatchery on a Fish 


qts. capacity with hemispherical —bot- 
toms and supported by three glass legs. 
The top receives a screw cap closed by a 
metallic disk having two %-in. holes, one in 
the center for admitting a glass tube intro- 
ducing water into the jar, and the other at 
equal distances from the center and the 
edge of the metal plate, for the glass tube 
earrying waste water. The central tube is 
connected by a %-in. rubber tubing with the 
pet cock which regulates the water supply. 
The opening is arranged so it is sealed her- 
metically. 

When ready for work the jar is washed 
and filled with fresh water and a shallow 
tin funnel with perforated rim inserted just 
so the water stands as high in the throat 
of the funnel as possible. The eggs are then 
poured in by dipperfuls, 8,000 to 10,000 eggs 
per jar. The jar is closed in a manner which 
expels all air from the feed tube. A boiling 
motion is established in the mass of eggs 
and all dead eggs remain on top where they 
are easily accessible. By this means many 
more eggs can be hatched than where nec 
essary to handle them, “feather” them over 
for dead eggs, ete. 

The government has provided vessels bot! 
for inland and coastal waters in connection 
with the work of the Fish Commission and 
besides these has cars specially fitted for 


Commission Vessel 


transportation and distribution of eggs and 
fish. Fish Commission Car No. 3 is repre 
sentative of this part of the work. This car 
is 60 ft. long (interior dimension), 9'. ft 
wide and 13 ft. 8 in. high. It has two large 
doors in the center from roof to floor to 
facilitate loading and un'oading and is fin 
ished in ash. It contains an office at one 
end and an ice box of 1'4 tons capacity and 
a pressure tank of 500 gallons. At the other 
end is the boiler room and kitchen rhe 
boiler room is equipped with a 5 lp. boiler, 
a circulating water pump and air and feed 
pump. The tanks and cans for transporting 
fish are carried in two compartments along 
the side of the car between the office and 
boiler room. These compartments are 30 
ft. long and 3 ft. wide and 25 in. deep. The 
hatching outfits carried are eicht lead-lined 
boxes 6 in. high with six automatic hateh 
ing jars in each, three on each side of an 
aquarium. These are lifted out in the day 
time and wedged in trays on top of the com 
partments. At night they are put back to 
allow the four berths above them to be 
lowered. There are chairs, also that ean he 
raised and lowered and for dining a tall 
is placed in the aisle Under the car In 
tween the trucks is a reservoir tank holding 
600 gallons of water. ‘The water is pumped 
from this into the pressure tank near the 
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office, passes from the pressure tank to the 
fish cars and tanks and back again to reser- 
voir. 

These cars travel thousands of miles every 
year, carrying millions of fish into the dis- 
tricts where there is a demand for them or 
where the waters need replenishing. The 


work thus done is of incalculable benefit 


both to the fish industry and to the people 
in keeping them supplied with an important 
food product. 


PONTOON METHOD OF RAISING SUNKEN 
VESSELS. 


Where conditions admit of its use the pon- 
toon is one of the easiest and quickest meth- 
ods of raising a sunken ship. The pontoons 
consist of strong steel tanks, which = are 
ranged along both sides of the hull, and al- 
lowed to fill with water and sink. As they 
sink they are drawn in under the hull and 


TONS EACH TRIANGL 


PONTOON 


End View of Section 


divers go down and fasten the pontoons to- 
gether. Chains and hawsers are also passed 
around the hull to hold the pontoons in 
place and braces are also placed. Pontoons 
of about 25 tons lifting capacity each are 
most ensily bandled, but larger ones of 100 
tons capacity each are placed amidships. 
Powerful compressors are then set at work 


which empty the pontoons of water by fill- 
ing them with air. When the hull is floated 
it can be towed to a dry dock or beached 
where permanent repairs can be made. The 
illustration shows the pontoons employed in 
raising a small vessel of only 1,070 tons. If 
there are holes in the hull they are first 
closed if possible. These patches are made 
in various ways, frequently witk strong oak 
planking. which is held in place by strong 
bolts. 


ENGLISH COAL FIELDS. 


Latest Examination Gives 435 Years Before 
Fields Will Be Exhausted 


The English coal commission has com- 
pleted a long and very thorough examina- 
tion of its coal fields, and reports that the 
supply will last 435 years. This is based 
on the expectation that mining can be car- 
ried on to depths of 4,000 feet. The amount 
in round numbers is 140,000 million tons, 
of which 4,000 million tons is in Wales. 

The present domestic heating system is 
most extravagant, the houses being warmed 
by means of open grates, which involves a 
yearly waste of 16,000,000 tons, which go 
up the chimneys in heat and soot. In this 
connection the regulation of the London 
Fire Department regarding chimneys burn- 
ing out is interesting. When a chimney 
burns out the Department responds, and the 
unfortunate householder has a fine of $25 
to pay for his carelessness. 


BICYCLE POPULAR IN DENMARK. 


In no country is the bicycle so generally 
popular as in Denmark, where all classes use 
it for pleasure and business on the 4,000 
miles of almost perfect roadways. The gov- 
ernment has taken off the mail coaches and 
is using automobiles, and small launches are 
found in abundance on sound, lakes and 
fiords. 
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Stop Trains With Water 


“A train of 400 tons moving 10 miles an hour was successfully stopped’”’ 


The formidable contrivances shown in the 
cut are not a pair of torpedo guns; they are 
“hydraulic buffers,” which are being used 
experimentally on the Caledonian Railway, 
Scotland. When an incoming train strikes 
the piston rods the pistons are forced jiito 
the evlinders, which are filled with water. 


WIND PRESSURE ON HIGH BUILDINGS 

Did you ever stand on the roof of an 18- 
story building when a great wind was blow- 
ing, or even on a building of lesser height? 
Doubtless you will recall your feelings on 
that oceasion. How the huge structure 
seemed to sway back and forth bearing you, 
a mere atom, with it. Thousands of unutter- 
able thoughts surged through your mind in 
that brief space and some were great and 
noble, and all were vast. But at last, even 
though you were strong of nerve and could 
look down from the giddy height without 
a tremor, that sense of swaying, imagined 
or unimagined, threatening every instant to 
pitch you into the abysm of space, un 
manned and sent you reeling back into 
safety. 

The sense of swaying is not imagined. 
Tall buildings do sway and how much they 
sway has been measured exactly, the dis- 
tance of the sway varying with the height 
of the structure and the velocity of the 
wind. Scientific “wind-bracing” of the 
present time goes far to prevent this sway 
ing and a building 200 ft. high withstands 
the force of a hurricane dashing against it 
with a force of 30 Ib. on every square foot 
of its surface, swaying out of perpendicular 
probably no more than a quarter of an 
nek. 


The blow opens a valve which allows the 
water to pass out at a rate which acts as 
a yielding cushion to the train. The pistons 
have a travel of seven feet, says the Ameri 
can Inventor, and in a test a train of 400 
tons moving at 10 miles an hour was sue 
cesstully stopped 


Mathematics, the precise calculations of 
the mind which allow no “abouts” or 
“almosts,.” make possible the scientifie con 
struction of the slender shafts of steel cages 
which tower aloft in our great cities. Were 
it not for these careful computations of 
wind force and of the necessary resistance 
beginning at the upper stories and transmit 
ted downward until it is distributed to every 
member of the steel frame and the whole 
strength from foundation to roof brought 
proportionately into play for the common 
defense, these buildings would soon be a 
mass of wreckage. The principle of this 
resistance is the same as a man’s shoulder 
resists a push, the force of the push being 
distributed to every muscle and down to 
his feet, enabling him by the resistance of 
his whole body to stand firm. 

— - 


LEAD-LINED PIPE PROOF AGAINST SUL- 
PHURIC ACID. 


A jet of steam was introduced into a pipe 
earrying fumes from boiling sulphuric acid 
toa stack. It was thought the steam would 
condense the fumes, but instead it absorbed 
them and formed sulphurie acid which de 
stroved the heavy iron pipe in a few hours 
A lead-lined pipe substituted for the cor 
roded one was proof aginst the acid 
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MANY RISK LIVES TO ENTERTAIN. 

That the public is best entertained by 
feats that involve great hazard to the per- 
formers is an old form of barbarism in a 
new guise. The rule that “the greater the 
hazard, the keener the interest,” holds true 
in every case and works both ways. 

The day of the gladiator, of the fierce 
combat between man and beast, or beast and 
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In England recently an inquest was held 
over a jockey who suffered a fatal accident 
while “circling the cire” in London’s great 
Coliseum. “Circling the circ” is done either 
on horseback or on a bicycle, and is extreme- 
ly dangerous, as the rider depends on the 
speed to keep him in place on the sloping 
sides of the circle and is always riding at 
an angle. At the inquest mentioned, the 
chief of the general staff of the Coliseum 


Two Very Perilous Amusement Feats 


beast has long since passed in most coun- 
tries; the day of the prize-ring is rapidly 
waning, but an even more exciting form of 
amusement has taken the place of these. 
Anyone who has frequented the pleasure re- 
sorts of our cities cannot but have noticed 
the increasing number of mechanical devices 
by which the people are invited to race with 
death, or to watch others risk their lives. It 
is true that the lesser risks only are permit- 
ted the sensation-loving citizen and that the 
apparatus is made as “safe” as engineers 
can make it, but in every instance it is the 
hazard—the spice of danger—that baits the 
interest of the people. 


The “Gyroscope” 


said that there was always an element of 
danger in such scenes. A few accidents 
more or less can only be expected. The 
revolving stage is dangerous to performers. 

The French are carrying dangerous amuse- 
ment feats to the extreme. One of the lat 
est introduced in that country is called the 
“gyroscope.” The gyroscope is a 13-foot 
wheel revolving around a horizontal and a 
vertical axis simultaneously. A_ bicycle 
track is on the inner rim of the wheel, and 
the trick cyclist mounted on his. bicycle 
enters the track at a furious rate and so sets 
the gyroscope going. All at once he blocks 
his bicycle wheels, while the huge wheel 
-arries him up to quite a height. He repeats 
this performance several times until he 
is finally carried around with the wheel for 
six or seven revolutions. 


GOLD FROM SEA WATER. 


London town for the past month has been 
considerably agitated by the brave assertion 
that a process for extracting gold from sea 
water at an expense of no more than $50 
for every $500 value of gold produced has 
at last been perfected. The same idea was 
mocked at a few years ago and most people 
supposed it had been wholly abandoned, but 
the assertions have at least received enough 
support to send the prices of the shares of 
stock up much higher than originally. 
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STAGE DRAGON CONTROLLED BY A TELE- 
PHONE. 


In the opera “Siegfried” a dragon is an 
important feature of the entertainment, says 
a New York publication. This opera was 
rendered at the Metropolitan Opera louse 
here recently, says the American Telephone 
Journal. The insides of the dragon, which 
is made of canvas and papier-mache, consist 
of two small boys, who are supposed to 
euide the beast’s movements in accordance 
with the music. They are rarely equal to 
doing that correctly, even after rehearsal. 
The performance the other night is said to 
have been given without a single stage re- 
hearsal, as no time could be found for the 
preparation of the opera. It was, therefore, 
more than ever necessary to have the oc- 
cupants of “Der Wurm’s” inside kept up to 
their business. The stage manager decided 
to install a telephone in the beast. It con- 
nected with the opera house switchboard. 
On one end was Herr Greder, the stage 
manager, and at the other were two re- 
ceivers strapped to the heads of the two 
boys, who received momentarily directions 
as to what they should do. The dragon un- 
der the circumstances covered himself with 
credit 


SUBSTITUTE FOR TIRES. 


An elastic wheel for automobiles, com- 
posed wholly of steel, is a recent French in- 
vention. It is reported to have = success- 
fully passed severe tests and to have met 
all requirements. The illustration shows its 
coustruction. The rim is coated with a 
band of rubber, which the Automobile 


All-Steel Wheel 


teview says “does not increase to any ex 
tent the elasticity of the springs and ‘is in 
tended solely to lessen the noise of the run 
ning car.” 


A NEW GAS METER. 


A small, inexpensive, and accurate cas 
meter, easily placed, is a new English inven- 
tion. It is called a “rotary meter” and 
works on the principle of a windmill. The 
gas operating on a set of blades turns a 
shaft, which transmits its motion to gear 
wheels, and they to a dial read as in the 
ordinary meter, The parts run with the 


Rotary Gas Meter 


least possible friction, and, there being no 
leather bellows or water, the gas pressure 
does not affect its working. It is invalu 
able where the gas is dusty, being easily 
replaced by a clean one. Its low cost en 
ables a consumer to place one on each sep 
arate gas apparatus in the house, and thus 
determine how much gas is being used for 
various purposes. The one illustrated is 
three inches in diameter and three inches 
high, and is in place to measure gas sup 
plying a fire. 


Corks boiled for some time in melted par- 
rafin are thus rendered impervious to air, 
acids and alkalies. Keep the cork beneath 
the surface of the paraffin, and heat and 
allow to cool a number of times. 
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THE TANTALUM LAMP. 


The tantalum electric lamp is a new type 
of incandescent lamp, and receives its name 
from the metal of which the filament is 
composed, Tantalum, though comparatively 
little known, exists in considerable quan 
tities and its cost in the raw state is not 
great. When drawn into wire it is some- 
what darker than platinum, and has a hard 
ness about equal to that of mild steel but 
with greater tensile strength. The filaments 
are not easily broken in shipment of the 
lamps, and have a 
much higher resist- 
ance than the carbon 
now generally used 
in incandescent lamps. 
The life of a tantalum 
lamp is believed to be 
much greater than one 
of carbon, and to yield 
a better light. Owing 
to the peculiar lacing 
of the filaments, the 
tantalum lamp may 
burn through several 
times before becom- 
ing useless. Often a 
light tap on the lamp 
will bring broken 
filament in contact 
with its neighbor. 
A peculiarity of tantalum is that its resis 
tance increases with increased temperature 
while carbon diminishes in resistance with 
heat. The Electrical Review sums up the 
main points as follows: 

1. The tantalum lamp has a filament 
made of a metallic conductor and burns at 
once on being connected without any previ- 
ous heating. 


Filament Frame of 
New Lamp. 


Filament Before and 
After Hours’ Service. 
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2. The light-giving wire is prepared by 
melting in a vacuum and drawing; it is 
tough even in the cold state, and can there 
fore be coiled and fixed in the lamp when 
cold. 

3. A relatively grceat length of wire can 
be placed in a simple manner within a bulb 
of ordinary dimensions, 

4. Tantalum ore exists in considerable 
quantities and can be easily procured. 

5. Similar principles of treatment can be 
adhibited to other metals of a very high 
melting point. 

The lamps are at present being made only 
in Berlin. 


AUTOMATIC JOURNEY RECORDER. 


The journey recorder is an automatic in- 
strument which can be attached to a motor 
vehicle and produces a record of the day’s 
work of the vehicle showing when it was in 
motion and how long the stoppages were. 

A paper dial marked with the hours of 
the day is rotated by a clock, and a pencil, 


LONDON.EC. 


In 183 4 
Out. /22 x 
Miles 


RECORD OF THE DAY'S JOURNEY OF A VAN. 
READING : Started out at 8.40 a.m. ; travelled 12 miles with 2 short 
stoppages, till 10.35 ; standing from 10.35 till 10.50 ; travelled 3 miles, 
ib 11.15; standing, 11.15 till 12.35; standing, for dinner, from 12.50 
to 2 25 (too long) ; travelled 14 miles, with 3 stops, and reached home 
at 5 p.m. ; the last 6 miles were done in 30 minutes, which is t 
considering the length of the journey. 


o fast, 


actuated by the wheel of the vehicle, draws 
a short line for each mile travelled; on the 
completion of the mile the pencil is returned 
and the mile recorded. When the vehicle is 
standing the pencil marks a concentric line. 
The gear for actuating the pencil is very 
simple, being a scroll fixed on the nave of 
the wheel, and gearing into a star wheel 
attached to the axle or spring, and by a 
flexible shaft inside a protecting tube, trans- 
mitting the motion to the recording mechan- 
ism. 
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SHOP NOTES 


HOW TO STRAIGHTEN SHAFTING. 


If it is not convenient to remove the shaft 
to be straightened, it may be straightened 
while in place by the method shown in Fig. 

Have enough weight on the end of the 


} 
Fig. 1 


shaft to cause considerable strain, and pound 
lightly on the top of the shaft. 

In Fig. 2 is shown another method. 
the shaft to be straightened by 
the bow being up, and pound on the under 
side with a light hammer. The light taps 
swedge the iron, says the American Miller, 


~ Fig. 2 


Smarr, 
¥ 


Hang 
the ends, 


and eause it to be 
straight edge 


straightened. Use a 
to true the shaft by. 


LAYING A DRAIN ACROSS A MARSH. 


In drain laying, when a soft place is 
reached in a marsh or in seepy land, if 
stone or gravel cannot be procured the place 
should be treated as shown in the sketch, 


says Brick. The place when dried out is 
liable to sink, but by bridging it as shown, 


by driving down short 6-in. boards about 2 
feet apart until soiid ground is reached, 
truing up the tops of these boards and nail! 
ing on a 6-in. board to grade on which to 
lay the tile, 


HOW TO SPLIT PAPER 


When drawings or engravings are printed 
on both paper and it 
is desired to file them separately, the paper 
may be split very with 
out injury to the corre 
spondent of the American Machinist. 

Have ready two cotton cloth, 
un inch or two larger than the paper to be 
split, flour paste and some warm 
water. Cover the paper with a thin coat 
ing of the paste, dampen one piece of cloth 
and place on the paste side of the paper; 
smooth it out and so remove any air that 


sides of a sheet of 


satisfactorily and 
drawings, says a 


pieces of 


some 


Splitting Paper 


may be under the 
side of the paper 
allow the whole 

When dry, 
corners of the paper, 
and gently pull apart. Paper will 
to each cloth and they must then be 
to soak in water in order to remove, 
carefully till dry. 


Treat 
sale 


cloth. the other 
in the manner and 
to become thoroughly dry. 
separate two corresponding 
sketch, 
adhere 
allowed 
Handie 


as shown in the 


To make enough mortar to plaster 100 sq. 


yds. use 8 bu. of good lime, 16 bu. of sand 


the difficulty may be overcome and 1 bu. of hair. 
== = i = ; 4 
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Laying a Drain Through Marshy Land 
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THE MEASUREMENT OF VACUUM. 


The importance of knowing just the pres- 
sure in the condenser has led to much dis- 
it should be determined. 
1 shows one method, using the prin- 


cussion as to how 

Fig. 
ciple of the barometer, in which the mer- 
cury column is pushed up by atmospheric 
pressure until its weight, plus the pressure 


To Exhaust \ 


il 
1} 


| 


FIG 2 


The Measurement of Vacuum 
in the condenser, equals the atmospheric 


pressure on the mercury in the dish. Sup- 
pose this column is 25 in. high and the ba- 


rometer reads 30 in. The pressure in the 
condenser is equal to 5 in. of mereury. But 
two rendings were necessary to get it. Be- 


sides this, a higher barometer reading; that 
is, greater atmospheric which 
would, of push the mercury up, 
would seem to show a better vacuum in 
the condenser, when in reality this vacuum 
was probably made less by the increased 
atmospheric pressure. 

The best instrument is one that will: (1) 
show the actual pressure in the condenser, 
independent of the pressure of the atmos- 
phere; (2) it must be accurate at all times. 

Take a glass tube, made and connected as 
in Fig. 2, with a vacuum above the mercury 
in the closed end. The difference in height 


pressure, 
course, 
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of the mercury in the arms of the U tube 
will show quite well the actual pressure in 
the condenser. If the mercury 
in the tube it means that the pressure on 
the exhaust side of the piston is the same 
in effect as if the piston were lifting a layer 
of mercury 5 thick. In a 10-inch 
piston this would mean a constant load of 
about 195 pounds at its back. This helps 
us to understand a 25-inch vacuum and how 
a still lower pressure cylinder can get work 
out of this exhaust steam. 

The instrument in Fig. 2 is neat and cheap, 
and the arm at the right need be only 10 
inches in length. By its use we may speak 
of 5 inches back pressure instead of a 25- 
inch vacuum. 


HOW TO START A PIPE DIE. 


rises 5 in. 


inches 


It is possible to start the ordinary plain 
2-in. pipe die on anything, save rotten pipe, 
by the following method, says a correspond- 
ent of the Engineer. 

Take a board 6 or 8 in. longer than is 
necessary to reach the center of the pipe 
when standing on end, and with one end of 


Method of Holding Stock 


a bar or the handle of chain tongs in the 
pipe, incline the board so that the upper 


end comes about flush with the pipe, as 
shown in the sketch. Bear down on the 
bar, which will press the boards against 


the stock and so hold it firmly in position 
and squarely against the end of the pipe. 

If you have a good kink for this depart- 
ment, send it in. We can use rough sketches 
of any size, if accompanied by brief ex- 
planations. 
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COLLECTING SPILLED MERCURY. 

Mercury spilled on floor or table is bard 
to collect, as it separates into small globules 
which roll away at the slightest touch. A 
simple method of collecting it is to make a 
wet ring around it by means of a wash 
bottle or a glass, and then gather it up on a 
card scoop or in an envelope. The mercury 
cannot readily cross the wet ring.—Tech- 
nics, London. 

HOW TO RECUT OLD FILES AND RASPS. 

Dissolve 4 oz. saleratus in 1 qt. water and 
boil the files in the solution for a half hour. 
Remove the files, wash and try them. Then 
to 1 qt. of water slowly add 4 oz. sulphuric 
acid. Immerse the files in this preparation 
and let stand from six to twelve hours, 
according to the fineness or coarseness of 
the files. Earthen vessels only should be 
used for the acid preparation. Bottle the 
liquid and it may be used again; but be 
careful in handling it, as it is poisonous. 
Contributed by F. H. Olson, Loomis, Neb. 


A SIMPLE OIL SEPARATOR. 

for separating oil from water before fil 
tering the oil, the apparatus shown in the 
accompanying sketch is efficient and can 
be made at home, says a correspondent of 
the Engineer. 

A gallon oil can is used for the tank, and 
the pipe, C, is connected to the drip from the 
engine. Through this pipe, C, the oil and 
water enter until the liquid in the can is on 
a level with the pipe, A, through which the 


Sectional View of Oil Separator 


light oil floats off, while the water runs out 
at B, which is 4 in. lower than A, so that 
the water cannot reach A. In starting the 
separator, to prevent any water getting into 
pipe B, it is well to pour enough water into 
the can to cover the bottom of pipe B. 

- 


HOW TO MAKE A TIME ALARM. 


A time alarm which will blow a whistle 
at the time it is set for is very easily rigged 
up as shown in the sketch. 

A weight is attached to the whistle cord 


Bs to Whistle 


Loop of Wire 


Weight 
t 
> 
4 A 


A Simple Time Alarm 


and hung up by a loop of wire on a trigger 
working loosely on a nail. The other end 
of this trigger is set under the hook of an 
other loose trigger. An alarm clock hav- 
ing the bell removed is set against the wall 
by means of spikes on which the legs rest. 
The clock is near enough to the second trig 
ger so that when the alarm rings the ham- 
mer will strike the trigger and release the 
weight, which falls with a jerk and so blows 
the whistle. A little slack in the cord run 
ning to the whistle will cause the weight to 
fall with a jerk. 
HOW TO CLEAN PAINT KETTLES. 


Add half a pound of caustic soda to two 
gallons of water, and boil the kettles in the 
solution. The caustic acid may again be 
used for the same purpose several times, or 
may be used for cleaning paint from wood 
work, says the Master Painter 

A good furniture oil is composed of 1 pt 
boiled linseed oil, 4 0z. yellow wax melted 
and colored with alkanet root. 
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SET SCREW POINTS. 

In obtaining a point on set screws which 
are to be used on threaded collars, the 
method shown in the sketch is excellent, as 
it entirely stops annoyance with soft metal 
points. 

To procure the points is a 
matter. 


very simple 
In Figs. 1 and 2 is shown part of 


an adjusting ring for the blades of an ad 
justable reamer. Rough bore the hole, leay- 
ing enough stock so it can easily be re 
chucked and finished; drill and tap the hole 
for a set screw and screw a wrought-iron 
cap bolt in the tapped hole, as in Fig. 1. 
With a hand die cut the extreme end of the 
cap bolt small enough to be a “sloppy” fit 
in the tap hole, this being done to insure 
enough lateral play in the end to be used 
as the “point,” so that the set screw will 
force it tightly upen the male thread which 
the adjusting ring is to fit. fechuck the 
ring and bore and cut the thread in it in 
the usual way. This being done screw the 
cap bolt out of the hole, and cut off a piece, 
as shown at Fig. 2, with two or three 
threads of the original cap bolt on it and 
the same thread in the end as the adjust 
ing ring. Caseharden the wrought-iron 
“point” so made and screw in to the ad- 
justing ring (see Fig. 2) until it is in the 
same position it was in when the internal 
thread was cut in its end. 

Points properly casehardened, says a 
correspondent of the American Machinist. 
will not expand under the ordinary pres 
sure of the set screw fna cannot mar the 
threads they grip. 


Fig. 1 


a 


DARK GREEN PAINT FOR VEHICLE GEAR. 


When painting the gear of a vehicle dark 
green add a little chrome yellow, or chrome 
green, if preferred, to the black for the first 
coat, and for the second coat add the same 
to black rubbing varnish.—John L. Whiting 
& Sons’ Book, “What Else to Do.” 


MECHANICS 


BAND SAWS AND HOW THEY ARE MADE. 


The very best steel obtainable, combin- 
ing qualities of toughness, elasticity and 
edge-holding is used for band saws. The 
saws are rolled from large pieces of the 
steel until of the right thickness (the stand- 
ard is 14-gage) and are then left for grind- . 
ing and polishing. 

Band saws are heated for tempering in 
large furnaces 75 to 100 ft. long. When at 
the right heat they are taken out and 
plunged into a long trough filled with whale 
oil, and when cold the teeth are punched 
by an automatic machine. If, when tested 
for its temper, it is either too soft or too 
hard, it must be retempered. 

The blade usually comes out badly twist- 
ed after tempering, says the Wood-Worker. 
Some are long-face twists and some cross- 
face twists, then comes the cross-line twist, 
which runs the entire length of the saw. 
Sometimes part of the saw will have long- 
face twists and part cross-face twists. All 
twists are taken out of blade with the cross- 
pein hammer, and tension put in with the 
round-face hammer to the amount desired. 
Tension levels are used that are made on a 
circle, so as to have the tension even 
throughout the saw. 

The blade is then ground between two 
large grindstones running opposite direc- 
tions from one another. Great care is taken 
in grinding to keep the stones true so as to 
grind the saw alike on both sides. Should 
one stone become hollow-faced and _ the 
other remain square, you would find the 
saw blade to be ground level on one side 
and rounding on the other. It would be 
impossible to level such a saw alike on both 
sides. 

After being ground, 
and brazed together, 
mered and 
together. 


saws are polished 
but are always ham- 
tensioned before they are put 


TO FINISH SPRUCE. 


Wet the surface of the spruce with dilute 
sulphuric acid and allow it to dry. Hold 
over a heated stove until the whole surface 


is as black as chareoal, then with a stiff 
scrubbing brush, remove all the charcoal 


that will come off. Oil the surface with 
linseed oil and beeswax. This treatment 
brings out the harder grain in black and 
gives the rest a brownish tone. This finish 
is used in Japanese work, says the Manual 
Training Magazine. 
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TO DIVIDE A CIRCLE INTO ANY NUMBER 
OF PARTS OF EQUAL AREA. 


Let ABCD be the circle, to be divided into 
five parts of equal area. Divide the diam 
eter, AD, into a number of equal parts twice 
as great as the number of parts desired in 
the circle—in this five. Number the 
points as shown, From 1 as a center, draw 


case, 


6 
Dividing a Circle into Parts of Equal Area 


a half-cirele through A and 2 on one side of 
\D, and from 6 as a center, strike a half 
circle through 2 and D, on the opposite side 
of AD. In the same way, taking as centers 
2 and 7, 3 and 8, and 4 and 9, the remaining 
half-circles are drawn, giving the required 
equal areas. 


OIL THAT COLD WILL NOT AFFECT. 


It is often difficult to keep machinery 
properly oiled in cold weather, as the oil 
freezes in the oil holes and the cups, and 
the oil upon the ways of the lathe and 
planer becomes stiff, causing the machines 
to work hard. A good oil for winter use is 
made by mixing graphite with cylinder oil 
until in a thick or pasty consistency, and then 
adding kerosene until it flows freely. This 
oil will not become stiff at 14 degrees below 
zero, and is valuable to those operating ma 
chinery outside or in cold shops.—Contrib 
uted by Paul S. Baker, Muscatine, Lown 


Concrete which is well-proportioned wil! 
safely withstand a crushing strength of 50 


tons per square foot, it is said. Most Amer 
ican cities limit it to 16 tons per square 
foot, however, in their building laws. 
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CEMENT FOR LEAKS IN IRON PIPE. 


A cement for closing leaks in iron pipe 


consists of coarsely powdered iron borings, 
5 lbs.; powdered sal ammoniac, 2 0z.; sul 
phur, 1 oz. and water sufficient 
it. This composition hardens rapidly; but 
if time can be allowed it 
without the sulphur. It 
soon as mixed, the 


to moisten 
sets more tirmly 
must be 
Mechanical 


used as 
says Engi 
heer, 


TO MAKE GAS ENGINES NOISELESS. 


To make a gas engine noiseless, the fol- 
lowing simple device can be introduced by 
anyone at a small expense, says an English 
journal: 


80 inches is attached to the end of the ex- 


A pipe split for a distance of about 


haust, with the split end upward. Begin 
hing at the lower end of the cut, which 
may best be made by a saw, dividing the 
pipe into two halves, the slotted opening 
is widened out toward the top until it has 
a width equal to the diameter of the pipe 


The puff of the exhaust spreads out like a 
fan, and the into the 
takes place gradually. The effect produced 
remarkable, but it 


discharge open air 


is said to be depends 
somewhat on the flare of the tube. 


SAFETY FIRE BUCKET TANK. 


The fire Ducket is a constant temptation 
to the workman who happens to need a pail 
and ean’t find one handy. The tire buckets 
to be of use when really 
must be in 
handy places If they 
are set around on the 
floor they are either in 
the way or 
appear. If hung 


nails or hooks or placed 


needed 


Soonl dis- 


up on 


on shelves they dry out 
and «are found 
empty and ready to fall 
when the fire 


often 


to pieces 
comes, An Kastern co! 


eern has conceived a 
practical soiution of the 
fire pail 
using a 
tank partls 
water in 


problem 
galvanized iron 
filled with 
Which the 
\ lid to 
dirt and prevents evap- 


pails are kept 
the tank keeps out 
oration. 
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FLANGED WHEELS. 


Faulty Systems and How They Could Be 
Improved 

The flanged wheel, undoubtedly, is very 

destructive in its effect upon a belt. Some 

manufacturers of belting state in their con- 

tracts that the radial flanges often used to 

keep belts on pulleys shall be dispensed 


A Belt a Belt 


Fig. | 


with. The flanges are used oftentimes sim- 
ply to overcome some imperfection in the 
alignment of the wheels or shafts. Again 
they are employed to guide the belt cor- 
rectly on a wheel which is of too small 
diameter, too wide or too narrow, or in 
which the belt system itself is defective, 
and the belt cannot be kept in proper line. 


There are several reasons why the shou!- 
ders or flanges of wheels are often seen in 
use, even in these days of apparently per- 
fected power and transmission. Of course 
the effect upon the leather, rubber or can- 
vas belt of the flanges is to tear and wear 
the edges in a short time—sometimes in a 
very few weeks after the belt is installed. 
In the cuts are shown some illustrations of 
defective systems of flanged wheels that 
came to notice recently. 

The wheel system shown in Fig. 1 was 
found in use in a flour mill. There had been 
considerable trouble in keeping a certain 
belt in line on some overhead shaft wheels, 
and in order to overcome certain other de- 
fects a wheel was put on with the flanges 
as shown. The result was that the belt 
stayed on the wheels, but it constantly 
rubbed against the flange, as at A, result- 
ing in ruining that edge of the belt in a 
short time. Some overhauling was done, 
and the belt was caused to run within the 
flanges, but still it rubbed against the side 
of the flange, as at B, Fig. 2. In course of 
time the edge of the belt was wrecked and 
a new belt had to be put on. The error 
in the flange system of deflecting the course 
of a belt is that the flange has to deflect 
the belt after the belt has already taken its 
grip on the wheel. The way to deflect a 
belt on a wheel is to exert the pressure upon 
it sidewise to the right or left, so that it 
will pass to the wheel spirally. This is 
done by applying the pressure before the 
belt gets hold on the wheel surface. The 
flange cannot do this. Fig. 3 shows the belt 
passing to the wheel, contacting with the 
flange E. There are occasions on which the 
flanges happen to come right, and the belt 
takes its course without danger of being 
worn by frictional contact with the wheel 
guides. But this is rare. Usually the flanges 
create trouble, more or less. 

A system of right-angle drive was fitted 
up in a machine shop, as in Fig. 4, with 
the flanged wheels C, C. Many have used 
this form of drive, and usually made the 
belt stay on the wheels without the use of 
flanges on any of the pulleys. Sometimes 
when the system is installed and apparently 
complete, it is found necessary to turn the 
belt in the opposite direction, causing the 
helt to run off. Then the flanged wheels 
are clapped on. The driving pulley in this 
system is marked D. The pulleys C, C, turn 
in opposite directions on the shaft, and 
therefore need to be on independent sleeves, 
with a collar on each side of each sleeve. 


{ 
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This system is sometimes used instead of 
the half-cross method. The belt, however, 
has to be twice the length than for the direct 
driving. With proper setting the system can 
be run readily without flanged wheels. 

In another establishment a belt was ap- 
parently laboring along between the flanges 
of a wheel, as at F, Fig. 5, and the floor 
and parts of machinery just below were lib- 
erally sprinkled with the grindings of the 
costly leather belt, chafed from the edges 
by the flanges. An inspection quickly de- 
termined the cause. The shaft carrying the 
wheel, F, was quite a distance out of line. 
The pulley, without its flanges, was unable 
to retain the belt on. Therefore, rather than 
re-adjust the shaft, a pulley was keyed on 
with flanges. The flanges kept the belt on, 
but the effect upon the belt was beginning 
to tell, and no doubt by this time the belt 
is upon the waste pile of the shop. A little 
re-udjusting of the shaft, making the par 
allel alignment true, would have overcome 
the defect at once and for good. The driv- 
ing pulley of the system, G, was likewise 
flanged. The half-crossed belt running upon 
flanged wheels with disastrous results to 
the belting was found also in a number of 
cases. Some of the highest grades of belt- 
ing were receiving unjust treatment from 
these flanges. 

In the half-crossed system, heavy belts of 
narrow width are of course the best. For- 
tunately, the heavy, narrow belt is not so 
readily torn and worn by the flanges. Often 
the tough little double belt will run for a 
long time, grinding against the flanges, be- 
fore signs of wear are observed. But even 
the double belts, tough raw-hide belts, and 
belts made specially to resist wear and tear, 
cannot stand the cutting, breaking, grind- 
ing, chafing flanges indefinitely. The cone 
pulley is, in one respect, a form of flanged 
wheel, for the reason that one side of the 
wheel in use must always be provided with 
a higher shoulder than the other side. Yet 
it is very seldom that the change or: the 
cone pulleys destroy belting. As the flange 
or shoulder exists on one side only in each 
instance, it is possible to adjust the system 
so that the belt will always run so as to 
clear the shoulder. In the cone wheels the 
faces are made flat or parallel, as a rule 
In special cases, however, convexing is ad- 
vised. Such faces are also made with re- 
cesses, but so sight that the fact is scarcely 
felt by the belt. It is the abuse of the cone 
wheel that causes trouble with the belts 
The one-cone wheel system, adjusted in the 


manner shown in Fig. 6, was found in a 
wood-working establishment. rhe outer 
pulley surfaces of each wheel at both sides 
were flanged at H and |. The shaft car 
rying the lower cone was out of true, and, 
to further add to the complications, a shifter 
was in use at J, manipulated by the lever 
and rod K. The belt was constantly abrad- 
ing against the flange, and gave signs of 
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Fig. 10 


Fig. 9 


breaking and tearing. The edges were 
scraped badly. When asked why the shafts 
were hot properly lined so as to overcome 
the trouble, the response was that they did 
not have time to fix it. Belting is an ex- 
pensive proposition. It will pay to take the 
time. 

As to building up wheels with flanges 
this ought not to be encouraged Yet there 
are occasions in which it is perfectly proper 
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to use the flanged wheel. It is wrong only 
when some one claps on a flanged pulley 
to keep a belt in line when the belt runs 
untrue because of defective adjustments of 
the shafts or wheels, or the belt unions are 
unevenly closed and the belt wabbles as a 
result. 

In Fig. 7 is a drawing of a home-made 
flange. The flange proper is L, and is part 
of the side which may be adjusted to the 
interior disks, so as to form the flanged 
wheel of the pattern shown in Fig. 8. The 
flanges are marked M, M. The disks are of 
wood, turned from hard stock, to right size 
at the nearest wood-working shop. The 
disks are bored through for the bolts of the 
flanges, and quite a substantial flanged 
wheel results. 

Fig. 9 is a sample of what we often see. 
It is a piece broken out of the flange of a 
wheel. This fracture makes a rough place, 
and unless a remedy is sought the sharp, 
ragged edge will cut and ruin the belt. 
Broken pieces are sometimes riveted back 
in place. Fig. 10 is a sketch of the one- 
flange wheel. The flange is marked R. This 
iype of wheel may be found in service in 
some places.—“Traveling Machinist.” 
RAISING A HEAVY TIMBER WITHOUT 

TACKLE. 


A heavy stick of green timber 12 in. x 14 in. 
and 48 ft. long was raised to a height of 7 
ft. 6 in. in fifteen minutes without the use 
of tackle by C. J. Case of Troy, Pa., and 
one assistant. The timber was raised as 
shown in the sketch, by see-sawing it and 
building up a crib of blocks beneath it. 
Each time one end of the timber went up 
a new block was placed, the work proceed- 
ing in this manner until the desired height 
was attained. 
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WEDGE FOR HAMMER AND TOOL 
HANDLES. 


An English tool maker has put on the 
market a metal wedge for securing heads 
of hammers and other 
similar tools. A mal- 
leable iron wedge is pro- 
vided with a short trav- 
erse slot at its thicker 
end. This wedge is driv- 
en into the shaft of the 
hammer, and a staple is 
then driven in astride 
the slot, its ends open- 
ing out as shown in the 
accompanying illustra- 
tion, thus preventing the wedge from com- 
ing loose. 


ROOFING PAINTS MADE OF GAS TAR. 


The following recipe is one of the very 
best for a roofing paint made of gas tar: 

Take 30 Ibs. each of coal tar pitch and 
cheap asphaltum; melt and boil slowly over 
a slow fire for five hours; add 8 gals. boiled 
linseed oil, and then add slowly 10 Ibs. each 
of lead and litharge. Boil three hours 
longer. Take from fire and thin, while still 
warm, with enough turpentine or benzine 
to make it work freely. 

This is, however, a rather expensive paint 
and also considerable trouble to compound. 
A much simpler and at the same time re 
liable paint may be made as follows: 

Take 3 gal. liquor coal tar and mix with 
it 1 gal. benzine asphaltum varnish, which 
may be thinned with either turpentine or 
benzine to working consistency. 

An excellent flux for copper, tin or ar- 
senic is powdered flint glass. 
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COMPOUND FOR USE ON COMMUTATORS. 


A good compound for use on commutators 
which will prevent them from sparking or 


cutting and will 
—— keep them in 
SSSS J good shape, is 


made as follows: 


Two parts of 
the best paraffine 
wax melted and 
allowed to come 
to a_ slow boil, 
into which is 
Stirred one part 
of baking soda. 


Stir for two min- 
utes and add one 


I part of the best 

| and finest graph- 

ite. Keep stir- 

| ring and let re- 

7 main over the fire 

} for three minutes. 

Pour into mold. 

4 Any sort of a 

mold may be 
used. The one. 

| shown in the 

A sketch is used by a 

Ye. correspondent of 

4 Power, and molds 


a stick 9 in. long 


and 1 in. in diameter. Cut up into sticks 


11%4 in. long and wrap separately in tinfoil 
until needed. Treat commutator lightly 


once in awhile. 


ANOTHER METHOD OF USING SAND- 


PAPER. 
Fold the sandpaper three-ply. Face a 
piece of common rubber of suitable size 


and an inch in thickness. Place the sand 
paper on the work, and upon this the rub- 
ber, and begin work.—Contributed by ©. L. 
Truesdale, Sharpsville, Pa. 


HARD SOLDER FOR SILVER. 


Equal parts of silver and brass make a 
good, hard solder for silver, which will fuse 
much easier, however, by the addition of 
1-16 part of zine. 

In soldering either silver or gold it is well 
to draw the solder into a wire, or to flatten 
hetween rollers and then cut into small bits, 
which may be used as required. To per 
form the work first join the parts to be 
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soldered together with fine, soft wire. 
ready some finely powdered borax, well 
moistened with water, into which dip a 
camel’s hair brush, and touch the joint to 
be soldered, placing a little solder on the 
joint. Apply a large piece of charcoal to 
the joint, and then with a blowpipe and 
lamp blow upon it through the flame until 
the solder melts. 

To cleanse the article after the soldering 


Have 


has been done heat it red hot and let it 
cool. Then boil it in alum water contained 
in an earthen vessel. The cleansing will be 
perfect. 


A GOOD SPIKE PULLER. 

The spike puller here illustrated is made 
of a 2%-ft. steel bar in the form shown at 
Fig. 1, and has a clevis made as shown In 
Fig. 2, and measuring at the side 3 in., and 
at the ends 14 in. The method of attach- 
ing the clevis to the steel bar by means of 
a pin is shown at Fig. 3, while Fig. 
the position of the tool in use 


shows 
This is an 


5 


excelient too] for the purpose, and will pull 
rusty spikes as well as new ones.—Contrib- 
uted by C. J. Case, Troy, Pa. 


The best varnish for iron is a thin coat 
of red ‘ead, laid on and allowed to dry, 
then one or two coats more added Allow 


each coat to dry before applying another. 
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HANDY DRILL FOR ALL-AROUND WORK. 

A drill which is handy for all-around work 
is made of a piece of one-inch gas pipe, A, 
12 in. long and cut eight threads to the inch. 
At the end it is flattened for a key, Kk, which 
holds the feed handle at B. 


WV 


A Handy Drill 


A piece of 1-in. iron 16 in. long, headed and 
drilled, is used for the drill spindle. If de- 
sired the hole may be made square by heat- 
ing and punching with a square punch. To 
avoid twisting of the spindle, the part, D, 
is 2 in. long through the threaded part. The 
block, E, is of hardwood, 4x4 and 24 in. long, 
both block and drill being bolted down solid- 
ly to the bench. A correspondent of the 
Blacksmith and Wheelwright says the drill 
is easily and cheaply made. 

TO MAKE A HANDY BAG OR SACK 
HOLDER. 


A simple, cheap, easily changed device for 
holding sacks and bags filled from a tube 
is described the 
\ American Miller: Take 
a piece of good, sound 
\ plank 14% or 2 in. thick 
and 14 in. square. Draw 
a circle in center of 
} plank the size of the 
lower end of the tube; 
draw another 1% in. 
larger than the first and 
| saw 
blacksmith can put on a 
band of %4x3-16-in. iron, 
to prevent splitting. 
Have the band placed 
—_—— even with the lower 
side and round off the 
upper edge. Drill three 
\-in, through 
band and wood, and equal distances apart, 
and three corresponding holes in bottom of 
tube. This collar will fit a 48-in. tube. 
Three 2-in. buggy tire bolts and nuts will 
hold collar on tube. 


COLLAR 
holes 


out as marked, A 


A 13-in. collar is best for 100-lb. sacks, 
and a 14-in. collar for 140-lb. sacks, outside 
diameter. 


BEST WAY OF TURNING A CORNER IN 
TELEPHONE CONSTRUCTION. 


In constructing rural telephone lines a 
little practical foresight will greatly reduce 
expenses, Our illustration shows a method 
of turning a corner, which, says the Tele 
phone Journal, is the very best. 

A, B and C represent the turn in the 
road and b represents the corner pole. 
Upon b two crossarms are mounted at right 
angles, x and y, so that vy is parallel to a, 
and x toe. The wires M and N and m’ and 
n’ are run in the usual manner and dead 
ended at the knobs at the crossarms at b. 


B 


Turning a Corner 


Insulated wire, which renders the possibil- 
ity of crosses from any cause almost im- 
possible, should be used to cross connect the 
lines. This construction reduces the cost, 
does away with more than one guy wire 
and gives the best efficiency attainable. 

HEAVY FLOATING BODIES TRAVEL FAST- 

ER THAN THE CURRENT? 

Referring to the article on “Speed of Float- 
ing Boats in Flowing River,” which appeared 
in the February issue of Popular Mechanics, 
B. F. Curtis of Cheney, Wash., makes the 
assertion that heavy floating bodies travel 
faster than the current, and cites us to an 
experience of his own in proof of his asser- 
tion. Mr. Curtis says: 

“T at one time came down a swift river 
in a boat and caught up with a raft of saw 
logs. I stopped rowing to eat my dinner, 
and the raft of logs left me 200 yds. behind 
in thirty minutes. I had to row hard to 
catch up with the raft, and when I reached 
it, I tied my boat to it and made better 
speed. This proves that heavy floating 
bodies travel faster than the current.” 
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INSULATING STEAM DOMES AND PIPING 
WITH HAIR FELT. 


Where a high pressure is carried and 
there is considerable heat radiation it is 
economical to cover steam domes and piping 
with non-conducting insulating material. A 
correspondent of Power tells how he covered 
two steam domes and a large amount of 
2-in. piping with hair felt. The domes in 
question were 4 ft. 6 in. high by 4 ft. wide, 
and to cover them one would proceed as 
follows: 

Around each dome fit asbestos board 4 
in. thick and wire it on securely. Cut 16 
pieces of wood 1% in. square, 4 ft. 6 in. 
long, and each having three slots cut in 
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the boilers are ander steam, the tempera 
ture of the boiler room will be reduced and 
made more comfortable, and fuel expense 
will be lessened. 

Cover piping in the usual manner, except 
in applying the asbestos paper. Cut this into 
strips wide enough to go around the pipe, 
wet it and wrap around the pipes. It will 
not need twine to hold it if put on while 
wet. Cover the asbestos paper with hair 
felt and then another layer of asbestos paper 
to give a smooth surface, and finally the 
neat covering of canvas. 

To remove ink stains from ivory use re 
peatedly a solution of quadroxalate of pot- 
ash in water. 
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Covering a Boiler Dome With Hair Felt 


them (Fig. 2) 4 in. long and % in. deep. 
Set eight of these pieces at equal distances 
around each dome in a vertical position with 
slots toward theasbestos board (Fig. 1). Wire 
these in place also, and then put on another 
layer of 4 in. asbestos board. Wrap this with 
strong twine, to hold it in place, and then 
wrap on hair felt, a layer 114 in. thick, Wind 
on twine to hold this secure and, keeping the 
surface smooth, cover the hair felt with as- 
bestos paper, and finally cover the whole 
with canvas properly sewed and painted. 
Treat the top of the dome in the same man 
ner, except that the asbestos should be cut 
by a paper templet made to fit the safety 
valve, main stop and 2-in. connection, and 
radial strips of wood should be used instead 
of vertical pieces. Fasten these to the ver- 
tical strips with wire nails. Fig. 3 shows 
a sectional view of the covering. With this 
covering the hand can feel no heat when 


HOW TO FIND THE NORTH AND SOUTH 
POLES OF A DYNAMO 


While the dynamo is in service, bring the 
north-seeker end of a compass needle near 
each of the poles. Those that attract this 
end are north poles and those repelling it 
are south poles. 

HOW TO TEMPER SPRING STEEL. 


Heat to a cherry red and plunge into cold 
water. This will harden it: clean with 
emery cloth. To draw the temper, place in 
clean hot sand until the colors run to blue 
Then place in cold water. Repeat the sand 
process if still too hard 

The 1905 Shop Notes is an excellent ready 
reference book for emergencies, full of short 
cuts and original kinks. Only 50 cents. 
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FIRST THINGS TO DO IN CASE OF BURNS, 
OR SCALDS 


Three classes are generally recognized : 

1. Simple reddening of the skin. 

2. Accompanied with the formation of 

blisters. 
3. Charring of the skin and ulceration 

of all degrees up to complete destruction of 

the part. 


Burns of the second and third degree, 
especially when covering large areas, re- 
quire immediate medical attendance. In 


severe burns there is liability to shocks and 
prostration. The general directions for 
treatment of such a case would be to trans- 
port the patient to a place of safety, then 
remove clothing by cutting away with a 
knife or scissors. If the clothing sticks, do 
not pull it off, cut around it and wet it with 
water or oil, promptly exclude air by cov- 
ering the wounded or injured surface. 

As the pain attending a burn is very in- 
tense, care should be taken not to expose too 
large a portion of the surface to the air at 
any one time, and to cover as quickly as 
possible with something that will exclude 
the air. This should be done the moment 
the covering is removed. When the burn is 
extensive, expose and dress a small portion 
of the burn at a time. 

Never bold the burn to the heat, but 
warm moist cloths are sometimes grateful, 
especially if wet with a warm solution of 
baking soda (bicarbonate). 

When a clothing catches fire, 
make him lie down immediately or throw 
him down if necessary. Wrap him quickly 
in a blanket, cloak or shawl, preferably 
some woolen material, and smother the fire 
by pressing and patting upon the burning 
points from the outside. Have water ready, 
and in removing the wrapping pour the 
water over the burning point. 

Serious degrees of shocks usually follow 
such burns. In cases of severe shock it is 
heroic treatment to lay the person on a sheet 
and lower him, clothes and all, into a bath 
tub full of water, moderately warm. This 
will relieve the pain and shock. 

It is best in these cases not to attempt 
any dressing of the burns, simply to cover 
them with a layer of gauze, then a layer 
of lint, over this a layer of absorbent cotten, 
outside the whole a sheet or blanket, and 
await the arrival of the physician, or trans- 
port the patient to a hospital. 

In slight burns or scalds, put a teaspoon 
ful of baking soda in a pint of boiling wa 
ter: stir well: in this dip a piece of lint and 
earefully cover the burns and scalded 
places; cover this with absorbent cotton, 


person's 
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and finally wrap with the triangular or roil- 
er bandage. 

In more severe Cases, saturate lint with 
perfectly fresh salad oil, olive oil, sweet oil, 
vaseline or petrolatum. In the absence of 
these, the white of an egg may be used. 
A very common practice is to apply carron 
oil (equal parts of raw linseed oil and lime 
water). In absence of oils, dust the burned 
part with starch, flour or toilet powder or 
if nothing else is available use moist earth 
or clay. Cover the whole with a layer of 
lint, over this a layer of absorbent cotton, 
and finally wrap with a triangular bandage. 

Burns from caustic lye, strong ammonia 
and similar substances, should be first thor- 
oughly flooded with water and then with 
vinegar, and subsequently treated as if 
burned by fire. Burns from acid, vitriol, 
ete., should be first flooded with water and 
then washed with a solution of baking soda 
or lime water. If nothing else is available, 
take chalk, tooth powder or a portion of 
mortar from the wall, crush it and stir it 
up with water and apply on lint to counter- 
act the acid. After washing, treat as a 
burn by fire. 

Use a weak solution of washing or baking 
soda in the case of drinking an acid. For 
other burns of the inside of the mouth or 
throat caused by drinking hot fluids or swal- 
lowing chemicals, apply oil or the white of 
an egg, by drinking, or pouring from a 
spoon. In the case of caustic potash, am- 
monia and the like rinse the mouth and 
throat with weak vinegar. If a fragment of 
lime gets into the eye, don’t try to take it 
out but flush with water and bathe it with 
diluted vinegar or with lemon juice, a tea- 
spoonful of either to a cup of warm water. 

In cases of frost-bite, carry the patient 
to a closed room without a fire, undress 
carefully, and rub the frozen parts, or the 
whole body with snow or bits of ice, other- 
wise put patient in cold bath, keeping up a 
vigorous rubbing of the surface affected; 
warm coffee or tea may be given as a stimu- 
lant. If the person has ceased breathing, 
use methods of artificial respiration. As the 
patient revives, carry him to a room slightly 
warmer, and cover loosely with a blanket. 
Afterward rub with a cloth wet with warm 
water, whiskey, or with diluted alcohol. 

Treat cases of sunburn as mild sealds, 
covering with a weak solution of baking 
soda, oils, vaseline, or with white of an egg, 
then with lint and bandage. 

When users of wood furnaces expericnc2 
difficulty with creosote dripping from the 
smokepipe, the simplest remedy is to re- 
verse the lap of the pipe, so the condensa- 
tion will drip into the furnace. 


HOW TO SOFTEN IVORY. 


Into 1 qt. of vinegar slice 4% Ib. of man 
drake. In this immerse the ivory and let 
it stand 48 hours in a warm place. At the 
end of that time it will be possible to bend 
the ivory into any form desired. 


AN EASY RULE FOR CIRCUMFERENCES. 


The rule that 11-14 of the diameter equal 


1, of the circumference is close enough for 


any business calculation, and will often save 
much figuring.—Contributed by C. J. 
rroy, Pa. 


Cause, 


- 
TO REMOVE STAINS FROM MARBLE. 


Take two parts of soda, one of pumice 
and one of finely powdered chalk. — Sift 
through a fine sieve and mix into a paste 
with water. Rub this composition all over 
the marble and the stain will be removed. 
Wash it with soap and water, and a beauti 
ful bright polish will be produced. 


HOLDING DOWN WORK IN SHAPER AND 
PLANER VISE. 

Strips, such as shown in the sketch, af 
ford a simple means of holding down work 
in shaper or planer vise. Small, half-round 
zrooves are planed 1-16 in. wide in the faces 
of both jaws of the chuck, and the round 


Holding Down Work in Shaper and Planer Vise 


edges of the strips, if made to fit, will not 
kick up, says a correspondent of the Amer 
ican Machinist. The grooves are so smal! 
that they do not injure work held directly 
against the faces of the jaws. The strips 
can be placed so as to accommodate differ 
ent heights of parallels and different thick 
nesses of work. 


POPULAR MECHANICS. 447 


TO CONVERT AN ALARM CLOCK INTO AN 
ELECTRIC ALARM 


An ordinary alarm clock may be converted 
into a very 


and efficient elec 
tric alarm by the method here illustrated: 
The device consists of a segment of wood, 


A, having its radius that of the 


satisfactory 


equal to 


An Electric Alarm 


interior of the clock, so as to fit 
against it. To this 
spring, B, is attached by two brads, and to 
this spring the insulated 
dered. The segment of wood is then glued 
to the interior of the clock in such a 
tion that when the alarm spring, M, unwinds 
it will against the spring, B. 
A small hole, N, is made in the bottom of 
the clock, through which the wire, W, is 
Care must be taken to insulate the 
B, and the wire, W, 
rest of the clock. 
upon a suitable base, and the wire, W, is 
passed beneath this and attached to the 
binding post, 0. A wire from the binding 
post, P, is passed through a hole in the base 
and wound about one leg of the clock at C 
An electric bell and a dry cell are attached 
in series with the clock by the two binding 
posts, and the alarm is wound up. As the 
spring, B, and wire, W, are insulated from 
the rest of the clock no circuit is formed: 
but when the alarm goes off the spring, M, 
unwinds and contact at B, thus 
completing the circuit.—Contributed by Mil 
ton F. Stein, Chicago 

bleached by 


snugly 
segment the brass 
wire, W, is sol 


posi 


press brass 


passed. 
brass spring, from the 


The clock is then mounted 


forms a 


Shellac may be exposing in 


thin threads to the atmosphere. 
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WITH PINS, STRING AND COM- 
PASSES 


Take a string and make a loop one inch 
long. Stick pins at the points D and D’, 
Fig. 1. Put the loop over the pins, and, with 
a sharp pencil catch the loop and run the 


Fig.1 With Pine, String and Compasses 

pencil along it. Ellipse 1 is drawn. Use the 
same loop, putting pins at the points, C and 
C’, and draw ellipse 2. With pins at B and 
B’ curve 3 is made. Placing the string over 
a pin at the center, O, we get with radius OA, 
curve 4, a circle. The points B and B’ and 
C and C’, ete., are called foci of their re- 
spective ellipses. This work depends upon 
the law that the sum of the distances of any 
point on the curve from the foci is always 
the same; for example, taking curve 3, BF 
plus FB’, is the same length as BE plus EB’. 


Fig. 2. With Pins, String and Compasses 


To draw a curve (ellipse) like Fig. 2, when 
the length, AB, is known, proceed as fol- 
lows: Divide the line (axis), AB, into three 
equal parts by points E and F. From E and 
F as centers, and a length equal to one-third 
AB, draw the circles IFG and HJE. Through 
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© and D, where the two circles intersect, 

draw CG, CH, DI and DJ. From C as a 

center, strike the curve GH, and from D as 

a center draw the curve LJ. AGH—BJI is 

the required curve or ellipse.—Contributed 

by C. L. Truesdale, Sharpsville, Pa. 


HOW THE STEAM TURBINE OPERATES. 


Usually the explanation of the operation 
of a steam turbine is “written so you can’t 
understand it; the following, condensed 
from the Engineer, London, is a clear and 
simple explanation of a complicated ques- 
tion: 

We take the Laval turbine as the simplest 
type of the machine. In it steam, as is well 
known, is allowed to blow against vanes on 
the rim of a wheel. These vanes are cupped 
in order that the steam recoiling from the 
wheel may return, so to speak, on itself. 
Very little thought is required to show that 
if the curve of the cup is of the proper shape, 


and the tangential velocity of the cup—that 
is to say, the speed with which it moves 


away from the jet—is half that of the jet, 
the steam will leave it without any velocity 
whatever, and the whole of the energy in 
the jet will have been transferred to the 
wheel. Now, at this point the circumstance 
that steam is an elastic fluid comes in to 
cause mental confusion. It is hard to credit 
the statement that an elastic fluid can really 
leave anything with which it has been in 
contact without velocity. The fact which 
our readers must get into their heads is that 
in the Laval turbine the working steam is 
not an elastic fluid, and has no pressure. To 
make this clear, let us suppose a Laval wheel 
of 100 horsepower using 20 Ibs. of steam per 
horse per hour, that is to say, 2,000 Ibs.; and 
per minute, leaving out fractions which we 
do not want, 33 Ibs.; and per second a little 
over half a pound of steam. Now, the steam 
issuing from the boiler has a pressure of, 
say, 150 Ibs., but it is permitted to escape 
through a diverging nozzle, and the pressure 
is all expended in imparting velocity to the 
steam. Let us divest ourselves of all ordinary 
concepts about steam,and fancy that it ceases 
to be a fluid exerting pressure and becomes 
a torrent of very fine shot projected at a 
velocity of about 5,000 ft. per second, or 
nearly twice that of a rifle bullet, against the 
vanes of the turbine. We have ne longer an 
elastic fluid to deal with; we have half-a- 
pound of something which may be regarded 
as solid—at least, in the sense that the water 
in a Pelton wheel is solid—moving at the 
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enormous velocity we have stated. The work 
done by the steam entering the nozzle Is en- 
tirely expended in pushing the molecules 
away in front of it through the nozzle and 
out at the other end. Each group of mole- 
cules, in a sense, acts the part of the charge 
of powder in a rifle to make those in front 
of it fly faster. To put the facts in another 
way, the result is just the same as though a 
stream of fine sand fell into a steam jet. 
The jet would impart its energy to the sand, 
and if the sand were directed into the vanes 
of a Laval turbine it would cause its rota- 
tion. Instead of sand we utilize the mole 
cules of the steam. With these facts before 
us, we see why the velocity of the rotating 
wheel of the Laval turbine must be 
It has to attain a speed of about 2,500 ft. 
per second, or over 1,700 miles an hour, in 
order that the whole of the energy may be 
transferred to the wheel. It will be under 
stood that, as far as the wheel is concerned, 
the steam has ceased to be an elastic fluid. 
It may be considered in the light of a show- 
er of fine projectiles impinging on the vanes 
at an enormous velocity. 


so high. 


Hence the revolu 
tions of even as much as 30,000 per minute, 
in the smaller turbine. 

The same effect takes place in the Parsons 
type of turbine, but the action is masked by 
the absence of the diverging nozzle. Diver- 
gence takes place inside the wheel casing, 
the steam expanding from step to step down- 
wards. Quoting from Mr. W. F. Durand, an 
\merican engineer, we may say that, in tur- 
bines of the Parsons type, “the steam rushes 
from the steam supply to the condenser 
through the annular space between the wall 
of a 
tained 


long cylindrical casing and the con 
rotor, the cross-sectional 
area from the entering to the delivery end 
This annular space thus constitutes in effect 
a gigantic nozzle within which the steam is 
continually undergoing transformation as it 
passes from one end to the other; that is 
to say, it ceases by degrees to be an elastic 
fluid and becomes instead a furious torrent 
of molecules. 


increasing 


It is not necessary here to refer in any 


detail to the precise way in which the flying 


molecules of steam transfer their motion to’ 


the vanes. The major difficulty wet 
with by those who want toe understand 
the steam turbine is how a free elastic fluid 
can transfer its energy to a rotating wheel 
The only way out of the difficulty is to say 
that the steam is not an elastic fluid, but a 
current of flying molecules—none the 


molecules capable of mechanical action be 


less 
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cause they are small almost past the pos- 
sibility of conception. 

The initial 
the steam 


seeing 


perplexity in 
turbine 
how 
use what 


thinking 
no doubt in clearly 
potential energy, to 
is little better than scientific jar 
gon—can disappear and turn up in another 
form as kinetic energy. But when we dive 
a little the surface it will be seen 
that, according to received theory, pressure 
itself is nothing more than the result of the 
impact of flying molecules—in fact, the whole 
energy any volume of steam or 
other gas is always essentially kinetic. To 
pursue this branch of the subject would, 
however, lead us away from the purpose 
which we had in view in writing this article. 
Many more patents will no doubt be taken 
out, but in so far as these refer to principle, 
and not to detail, the inventor will do well 
to keep the facts constantly in mind. The 
steam must be worked in such a way that 
while its molecules will always tend to move 
in right lines, they will give up their energy 
in the form of centrifugal effort, or recoil, 
according to the type of turbine in which 
they act. The ruling principle is always that 
we have a molecule, or a pound, or a ton, 
like a bullet at a velocity 
of 5,000 ft. per second, and we want to take 
all that motion out of it, 
the rotating wheel. 
at first to 


about 
lies 


pressure 


below 


stored in 


of steam, moving 
transferring it to 
It is not, perhaps, easy 


master the idea that 


steam can 
ever cease to be an elastic fluid exerting 


pressure in all directions; but once the facts 
are grasped, the whole theory of the action 


of the steam turbine becomes intelligible. 


REPAIRING THE LUBRICATOR. 


A lubricator which had frozen and cracked 
in two places and would not hold after hav- 
the 
number of 
finally dis 
posed of by n eorre 
the Amer- 
Miller in the fol 
lowing manner: 

A tin can, cut in half, 
just fitted the bulb or 
condenser On top of 
this was paured babbitt 
it is said, does not 


nye heen 
tinner a 
times 


fixed by 
wis 


spondent of 
ican 


The arrangement, 
make a stylish appear 


anee, but leak 


and does not 


is O. 


Shop Notes, 1905 edition; 200 pages; 385 
illustrations, Only 50 cents 
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HOW TO MAKE A REDUCING VALVE. 


To make the reducing valve shown here 
take a globe valve and file the stem so it 
will slide easily in the bonnet. File the 
base of the bonnet so a piece of brass pipe 
6 in. long can be pinned on it. The body 
is thus formed, and it is now necessary for 
it to be steam-tight. 

Fasten an iron washer on the valve stem- 


Reducing Valve 


top, and on top of the iron washer fasten a 
leather cup washer. Place a spring on top 
of this and on the spring place a piece of 
sheet metal for the adjusting screw to rest 
on. A valve wheel fastened on 
steel, as shown, will serve for this. Just 
above the cup-washer make a connection 
with the outlet of the valve and the body; 
this balances the pressure. <A correspond- 
ent of Power says he has used such a valve 
on both steam and water with good results. 


a piece of 


HOW TO MAKE BLUE OR ANTIQUE COP- 
PER SCREWS. 


Stand any bright screws on the heads on 
top of a stove; put a little oil on them: 
cover and heat until they are the color de- 
sired. The color will not rub off.—Contrib- 
uted by C. J. Case, Troy, Pa. 


POPULAR MECHANICS. 


TO CLEAN MARBLE. 

Mix up a quantity of the strongest soap- 
lees and quicklime to the consistency of 
milk; lay it on the stone for 24 hours; clean 
it and it will appear as new. To further 
improve, rub with fine putty powder and 
olive oil. 


HOW TO COVER A BUGGY DASH. 


For this job a tool made of a piece of 
plow steel and like the one shown in the 
sketch will be necessary. Lay the frame 
of the dash on the leather and mark along 
it with a lead pencil the places where the 
stitching is to be done. Allow 3-16 in. on 
the inside of the stitching for drawing, but 
none on the outside of the frame, where 
the marking should be exactly at the edge 
of the frame. 

When through marking remove the frame, 
place the points of the tool on the pencil 
mark, and strike the two with a hammer, 
making 10 or 12 perforations at a time. In 
this manner go over all the pencil marks, 
placing an outside tooth of the tool in the 
last hole made each time the tool is lifted, 
as a guide. 


4 


Tool For Covering Dashboard 


If both sides are to be covered with 
leather, says the Blacksmith and Wheel- 
wright, tack the two pieces together before 
starting and punch both at the same time. 
If one side is of duck make holes in the 
duck with needles while stitching, -drawing 
tightly all the while, and your dash will 
look like machine work, if the job has been 
earefully dene. 


ETCHING ON STEEL. 


For etching names, dates or designs on 
steel use iodine, 2 parts: potassium iodide, 
5 parts; water, 40 parts. 


—< = 
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i MECHANICS FOR 


YOUNG AMERICA 


BOY’S HAND-POWER AUTO. 


The picture shows what a_ nine-year-old 
boy at Oakland, Cal., constructed. His name 
is Earl Clifford. He took a coaster wagon 
and by means of a bamboo lever placed ver- 
tically and operating a short horizontally 


working wooden “driving rod,” connected to 
an iron crank fastened to one rear wheel, 
succeeded in producing a machine that 
speed. The illustration 
shows the arrangement, which any bright 
hoy can make with a few tools. Earl made 
this wagon motor without any suggestions 
or assistance from anyone. 


HOW TO MAKE A PAIR OF DUMB-BELLS. 


makes quite good 


Any boy can make a pair of dumb-bells 
for himself and a lifting weight, also, which 
will do quite as well as any he could pur- 
chase, providing he does his work carefully. 

First procure two large tin cans, such as 
fruit is often canned in, and cut the ends out 
of each. Shape four round pieces of wood 
just large enough to fit tightly in the ends 
of the cans and then cut a hole in the cen: 


ter of each piece of wood as shown in Fig. 
1. Procure, also, a hardwood bar the 


length of the ordinary dumb-bell—a length 


of old broom handle will do very well 
For filling the cans mix one part of 
cement with two parts of sand and add 


water until it is soft, but still has a degree 
of firmness. Pack this closely into the cans 
and insert the wooden disks into the ends 
of the cans. Insert the hardwood bar 
through the holes in the inside disks so that 
it runs clear through the center of each can 
of cement, and joins the cans with a proper 


Fig, 3 / 


Fig. 4 


length of rod between (Fig. 2.) It is well 
to first string the two inner disks on the 
bar and then drive a few nails through each 
end of it before pushing into the cement, to 
give it a grip. The disks are then pushed 
along the rod to fit into the open end of each 
can. Put a wedge in each end of the can 
to hold the bar in place. The other dumb 
bell is made in the same manner. 

At this stage let the bells stand for five 
days or until the cement 
then remove bits of wood and tin until 
only the cement is left. Cement dumb-bells 
may be filed into shape as in Fig. 3, 
painted, also, if desired. 

Fig. 4 shows a lifting weight’ made of 
cement. Its construction is very simple 
The cement is packed into a wooden mould 
previously prepared and an iron rod with a 
ring is thrust in at the top When the 
cement is dry the mould is re- 
moved. 


is perfectly dry, 


and 


wooden 


Fig. 1 
‘CEMENT 
CEMENT Fig. 2 CEMENT 
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HOW TO RID YOUR YARD OF CATS. 


The following is a description of a device 
I built at my home in Brooklyn, which not 
only gave us relief from the nightly feline 
concerts but furnished much 
ment to my friends. 


also 


MECHANICS 


shock.—Contributed by Charles L. Pultz, 554 
9th St., Brooklyn. 


HOW TO MAKE AN EASEL. 


A strong and substantial easel may be 
made at home with very little expense and 
no great difficulty. 


I first ran two bare copper wires along the Smooth down with a plane, four pieces 
WIRES 
INDUCTION 
COIL 
a 
BATTERIES \ 


SWITCH 


Electric Apparatus for Driving Away Cats 


top of the fence about one inch apart, fast- 
ening them down with small staples, care 
being taken that they did not touch. To the 
ends of these wires I fastened ordinary in- 


sulated bell wire, running them to the 
house and connecting them to the upper 
binding posts of an induction coil; I then 


ran a wire from the lower binding post of 
my coil through the batteries back to the 
other lower binding post of coil, breaking 
the circuit by putting in an ordinary switch. 


The more batteries used, the stronger the 
current. The switch should always be left 


open as it uses up the current very rapidly. 

When “tabby” is well on the wires I close 
the switch and she goes the length of the 
fence in beunds, often coming back to see 
what the trouble is, thus receiving another 


of pine, 4 ft. long, 4 in. wide and 1 in. thick, 
until suitable for Make three cross- 
pieces, Fig. 1, and join the legs with them 
as shown in Fig. 2. With an auger bore a 
hole in each leg about 3 in. from the bot- 
tom, and fit into each a little peg, Fig. 2, 
for the picture to rest on. The peg should 
be of hardwood so it will not break. 

Cut the handle from an old broom, meas- 
ure off the right length, and put a hinge on 
one end. Fasten this leg on the second 
crosspiece, thus forming a support for the. 
two front legs, Fig. 3. The easel may be 
finished according to the individual taste. 
It may be sandpapered and stained and 
varnished, or painted in some pretty tint, 
or, if preferred, may be enameled.—Contrib- 
uted by G. J, Tress, Emsworth, Pa. 


legs. 


Fig.2. 


Making an Ease} 
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TO LIGHT A GASLIGHT WITHOUT 


MATCHES. 
It is probably 
= well known that 
if you rub your 
A feet briskly over 
" a carpet on a dry, 
cold) = day and 
then touch any 
metallic object 
with your finger 
it will emit a 
— | small spark. The 
| following amus- 
Ing experiment 
| may be done on 
the same _ princi- 


ple: 
Take any small piece of wire about two 
inches long and twist it around a gas- 
burner as shown at A in the sketch. Have 


the tip of the burner about an eighth of 
an inch below the end of the wire. The 
wire must be just far enough away from 
the center of the burner to keep it out of 
the flame, or else it will melt. 

Now get a friend to turn on the gas when 
you are ready for it. Go around the room 
once or twice rubbing your feet along the 
carpet. When you come around to the gas 
light touch the point of the wire and if the 
gas is turned on, the light will flare right 
up as if it had been lit with a match. 

This experiment cannot be done on a 
damp day or without shoes, and works best 
in cold weather.—Contributed by EF. H. Klip 
stein. 


MECHANICAL RABBITS FOR TARGET 
PRACTICE. 


The latest thing 
mechanical rabbit 


in target practice is a 
which jumps and runs 
like the real thing. These targets are being 
used in the shooting schools in England 
The Sporting Goods Dealer says: Along the 
ground is laid a sort of miniature toboggan 
railway, and the rabbit is sent flying across 
it by the force of a spring. Of course the 
rabbit hops up and down, in the manner of 
a real galloping bunny. What makes the 
matter more confusing is that there are three 
such targets, and the sportsman never 
knows which rabbit the operator, who re- 
leases them by means of cords, will start 
first, but must be ready to take his shot 
when and where it offers. Another good 
contrivance is the snipe-throwing catapult, 


from which is discharged a_ tin plate, 
whitened and shaped like a snipe, which de 
scribes erratic curves in the air simulating 
very well the tricky flight of the real snipe 

ENGINE BUILT BY A BOY. 


That a boy, and not a 


large one at that, 


can master the difficulties of engine build 
ing which would puzzle many 2 man, is 
proved in the following illustration. This 
engine was entirely constructed by Alfred 
E. Sharpe, of Elkhart, lewa. 

The youthful engine builder is only 14 


years old and he was nearly a year working 
on it. Many of the parts had to be made 
over several times before he succeeded in 
getting them just right The engine stands 
16 in. high, and develops % hp., and runs 


Engine Built by 14-Year-Old Boy 


smoothly and without noise. He frequently 
belts it to his mother’s sewing machine 
The supporting part of the engine is made 
of babbitt, the cylinder of brass, and the 
rods and other parts of steel or iron 


A steel chimney 230 ft. high and & ft. in 


‘diameter has just been completed and will 


be erected in Mexico. 


| will | 
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CANADIAN LIGHT SHIPS—DIAPHONES, A 
NEW TYPE OF FOG ALARM. 


In an address before the Canadian Society 
of Civil Engineers, the president, Col. W. P. 
Anderson, said: 

“A modern lightship, such as those lately 
moored off Anticosti, and off Lurcher shoal, 
in the Bay of Fundy, is a perfect battery of 
ingenious mechanisms. From the electric 
lights at her mast heads, automatically oc- 
eulted by clockwork making and breaking 
the current produced by a dynamo in the 
engine room, to her moorings, connected 
With powerful automatic buffers and steam 
Windlasses to relieve the strain on her bows, 
she is full of interesting machinery. She 
is self-propelling, provided with a powerful 
fog alarm, a submarine bell, and a Marconi 
telegraph instrument. For the design of 
these latest vessels we are indebted to the 
United States Lighthouse Board, whose plans 
were adopted under the conviction that its 
long experience with lightships in the open 
Atlantic was too valuable to be ignored. 

“The first Canadian fog alarms were steam 
whistles. About 1873 reed horns were sub- 
stituted, from motives of economy, a very 
simple and fairly effective arrangement, pat- 
tented in Canada, being adopted. In these 
machines the lifting of a pistol in a steam 
cylinder compressed air in a large cylinder 
immediately above, and forced it through 
the horn, so that the length of blast was 
regulated by the stroke of the steam piston. 
One of these horns has been heard 26 miles 
under favorable conditions. They were not, 
however, considered first rate fog alarms, 
and when larger grants became available, 
syrens of the Scotch and English types were 
adopted as the most powerful sound pro- 
ducers obtainable. <A first-class English sy- 
ren at Belleisle is operated by air compressed 
half a mile from the syren house, the power 
being obtained from a Pelton wheel run by 
water led from the lakes on the hills of the 
island. This installation has run _ success- 
fully for many years, the cost of mainte- 
nance being a mere trifle. 

“The Government is now substituting dia- 
phones for all the types of instruments pre- 
viously used for fog alarms. These instru- 
ments are claimed to give a very penetrating 
sound. They have the advantage over the 
syren that they can be kept at a constant 
pitch, and if the Canadian patentees succeed 
in producing perfect resonance they will 
doubtless prove superior in sound-carrying 
capacity to any signal yet invented. They 


are run by compressed air, and we are in- 
stalling oil engines to operate them, be- 
cause it is frequently difficult to obtain suf- 
ficient fresh water for steam engines at our 
fog alarm stations. The sound is produced 
by the free vibration in a slotted cylinder 
of a very light slotted piston, the air being 
admitted in rear of the piston, and escaping 
through the slots, which are alternately 
opened and closed sufficiently fast to pro- 
duce a pure musical note. 


ELECTRICALLY OPERATED STEAM 
WHISTLE. 


Push the button and blow the whistle, is 
the latest one on the button. Such a device 
is now on the market, and the whistle may 
be blown from as many places in the office 
and factory as there are buttons established. 
The wiring system is simple, being similar 
to that for operating a call bell or buzzer 
close at hand. The whistle may be placed 
either indoors or outdoors, and any required 
distance from the operating key. The stand- 
ard type of whistle for all ordinary pressures 


Electric-Steam Whistle 


of steam is shown in the illustration. Any 
voltage of direct or alternating current may 
be provided for in the winding of the actuat- 
ing solenoid. The device will operate any 
whistle up to three inches in diameter at 
150 pounds pressure. If provided with a 
larger valve it will operate a six-inch whistle 
at the same pressure. A recently developed 
use for this apparatus is in connection with 
private branch telephone exehanges. It en- 
ables the operator to reach parties whose 
duties require their presence in many places 
remote from the office. Any number of dif- 
ferent signals may be arranged, so as to 
reach as many different men. If a call 
comes in for any particular man, the opera- 
tor presses the whistle key the requisite 
number of times, thus givng the signal on 
the whistle for that particular man. 
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SAYS CONCRETE PAVING POOR. 


“Conerete does not make a desirable pave 
ment.” writes W. L Blair, of Terre Haute. 
lie has made a careful study of its qualities 
and comments on the mention of concrete 
paving in our March issue, as follows: 

“The concrete very readily wears and af- 
fords a very uncomfortable condition when 
the street is dry and almost as bad a con- 
dition when wet, affording a surface of 
sticky, disagreeable mud.” 

TELEGRAPH TRANSMITTING TYPE. 

WRITER. 


This is a typewriter, which when con 
nected to the line as the Morse sending key 
is connected, will when the letters of the 
keyboard are touched, transmit the Morse 


Telegraph Typewriter 


characters of the letter touched. One de- 
pression of a letter on the keyboard faith 
fully produces the proper dots, dashes and 
spices of the desired letter. For instance 
take the letter H, which in the Morse alpha- 
het consists of four dots and three spaces, 
and requires eight muscular movements; with 
the typewriter transmitter, a single depres 
sion of the key “H” is sufficient to put the 
entire Morse “H” on the wire. The type- 
writer transmitter not only enables greater 
and long continued speed, but removes the 


cause of that ever-dreaded “telegrapher’s 
cramp.” <Any but skilled  telegrapher, 
however, would muke poor headway in send 
ing a as the operator must allow 
for the long letters and not strike the keys 
regularly as in ordinary typewriting. Vor 
receiving messages the operator reads by ear 
from the sounder and transcribes the same 
as in an ordinary typewriter. 


HAULING UP HILL IS COSTLY. 


Why railroads spend great sums in order 
to reduce a small hill to level grade and 
why the hauling of machinery over moun 
tain wagon roads is so expensive is graphi 
eally illustrated in a sketch from a Govern- 
ment road report. 

It will that what one horse can 
pull on a level requires two horses to draw 
when a hill rising two feet to 100 is reached; 
requires three horses to draw when a_ bill 
rising four feet to the 100 is reached; four 
when a feet to the 100 
is encountered and requires six 
draw when a hill rising ten feet to 100 
stands in the road. The enormous 
cost of hauling on these roads, over roads 
on a level, is, therefore, apparent: The legal 
rate in many sections is 3 to 4 per cent 
maximum, beyond which a grade is not al 
lowed to go. Grades of even this steepness 
are the exception, roads being kept to 1 or 
1'4 per cent as far as possible. By the most 
ordinary surveying the roads of any section 
outside of mountain districts can be brought 
to reasonable grades. 
all other authorities 
these “primitive paths” 
proper surveying. 

General Roy Stone, of the 
service, said several years ago of what he 
ealls the “hill tax”: “The people have paid 
this tax for 100 vears and yet they wonder 
why they are poor.” It is apparent that it 
is the duty of the thinking people to bring 
about a revolution in the system of public 
highways. 


be seen 


horses rise of six 
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